1 
COC ADVANCED SYSTEMS DEVELOPMENT 


15 Dec 81 
ERS for CYBER 180 Simulator 


P72 


External Reference Specification 
for 
CYBER 180 Simulator 


Version 6.25 


Submitted: 


Approved: 


ae a a i A 1 ae a ee ee eb ee oe a ee ee 


a a a a en a ae em a ee on ee > om Oo aw 


DISCLAIMER? 

This document is an internal working paper only. It is 
subject to change and does not necessarily represent any 
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1.0 INTRODUCTION 


The CYBER 180 Simulator is a software development tool that 
Provides a means of executing CYBER 180 Central Processor and 
Peripheral Processor programs prior to the availability of the 
CYBER 180 hardware. 


The Simulator executes on the NOS operating system and is 
designed primarily for interactive uses but It may be easity 
used in batch mode . Descriptions in this ERS are aimed 
mainiy at the interactive user. 


lel SCOPE 


The CYBER 180 Simulator provides a simutated CYBER 180 
hardware environment and a repertoire of commands by which the 


user can exercise control over that environment. The 
simulation that is provided is a ‘pure! hardware simulations 
fe. no programs or software functions are provided by the 


Simulator itself. 


It is the users responsibility to provide for the creation 
of a vatid CYBER 180 software environment. This means that 
the user must suppty the object programs» datas etc. which 
set up the necessary process state registerss processor state 
registerss etc. for a simulation rune For examples central 
memory tables and processor state registers necessary for the 
operation of the CYBER 180 virtual addressing mechanism must 
be established by the user. Other toots or products exist - 
such as GENCPF, CYBIL» C180 Assembler - to aid the user in 
accomplishing this» but a description as to their use is 
beyond the scope of this document. 


A closely retated product is the Simutated NOS/VE Program 
Interfaces package. This package exists as an integral part 
of the CYBER 180 Simulators but a description of the 
capabilities and features of this product is not included in 
this document and can found in the Simulated NOS/VE Program 
Interfaces ERS. 


The Hardware Checkout System (HCS) physical 1/70 simulation 
module also exists as a part of the Sdmutlators but a 
definition of its function and use is also beyond the scope of 
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this ERS. This module is only used by the HCS and NOS/VE 
projects. 


The Simutator executes under the control of the SES Command 
Processor which is described In the ERS for the Command 
Processor Interface. No attempt is made in this document to 
describe the features available under the Command Processor or 
any of its timitations. 
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2-0 APPLICABLE DOCUMENTS 


200 ARPLICABLE DOCUMENTS 


The following documents reference related material which 
would be of value and interest to the Simulator user. 


0 


o 


0ooaocooeo6o ol 6 8 CO 


NOS Version 1 Time-Sharing User's Reference Manual 
(60435500) 

CDC CYBER 180 Mainframe Modelt-Independent General 
Design Specification (MIGDS) (ARH1700) 

An Introduction To CYBER 180 (ADEC) 

SES User's Handbook (ARH1833) 

ERS for Simulated NOS/VE Program Interfaces {ARH3125) 
ERS for SES Virtual Environment Linker (ARH2816) 

ERS for SES Virtual Environment Generator (ARH2591) 
ERS for SES Command Processor Interface (SES0001) 

ERS for C180 Assembler (ARH1693) 

ERS for CYBER 180 PP Cross Assembter ($2501) 

CYBSIL Language Specification (ARH2298) 

7154/844 Disk Storage Subsystem MA401 Controlware ERS 
7155 Disk Storage Subsystem MA721-A Controltware ERS 
7155-14 Disk Storage Subsystem MA722—A Controlware ERS 
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300 DESCRIPTION 


301 OVERVIEW 


The Simulator provides the user with a capability to 
execute CYBER 180 CP and PP software on a simulated CYBER 180 
hardware system. The Simul ator provides interpretive 
execution of CP and PP instructions and a complete set of 
commands that give the user the necessary contro! over the 
simulated environment. The Functions and control available 
offer the user the following capabilities: 


-Central Processor- 


1. Load object programs into Central Memory 
2. Contro! the starting and stopping of interpretive 
execution of CP instructions. Optionally disptay 
the results of each instruction's execution. 
3. Set and clear CP breakpoint addresses 
4. Initiate and terminate instruction tracing 
5e Inspect and change the contents of central memory 
66 Dump portions of central memory to ai specified 
file 
7e Inspect and change the contents of the process 
state and the processor state registers 
8. Remove and add CP simulation from/to the total 
system sinulation 
9. Display stack frame information 
10. Monitor the performance or an executing program 


~Perloheral Processors- 


1. Load object programs into the Peripheral 
Processor'’s memory 

2e Contro! the starting and stopping of interpretive 
execution of PP instructions. Optionally dispiay 
the resuits of each instruction execution. 

34 Set and clear PP breakvoint addresses in each 
Simulated PP 

4. Initiate and terminate PP instruction trace 
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5. Inspect and change the contents of any PP memory 

62 Dump portions of any PP memory to a specified 
file 

7» Inspect and change the contents of any PP 
register 

B. Remove and add individual PP*s from/to the total 
system simulation 


-General- 


1. Checkpoint and restart the system at any point in 
the simulation session 

2- Display pertinent system information 

3 Display the tist of Simulator commands and an 
abbreviated version of the syntax of each command 
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3e2 SIMULATED CONFIGURATION 


The definition of the hardware that is simulated by the 
CYBER 180 Simulator is contained in the CYBER 180 Mainframe 
Model-Independent General Design Specification (MIGDS) and in 
the appropriate disk storage subsystem controlware ERS'*s. 


The current simulated hardware configuration consists of 
the following components: 


o Central Processor (P2) 
o Central Memory —- 1697773216 bytes (decimal) 
o Input / Output Unit (I0uU) 


0 10 Peripheral Processors (PPs numbered 0 oe. 
9{10)) 

0 12 bi-directional I/0 channels (numbered O oa. 
1318)) 


0 2 7154 disk controliers sharing 4 844-4x disk storage 
units (dsus). 

o 2 7155-1 disk controifers sharing 2 844-4x dsus and 2 
885—-1x dsus 

o 2 7155-14 disk controtiers sharing 2 844-4x dsus»s 2 
885—-1x dsus and 2 885-42 dsus 


Each PP includes 4096 words of 16 bit memory. Each 1/0 
channel (not connected to a disk controller) is a 16 bit 
bi-directional channel which may be used by any PP to 
communicate with any other PP. 


The two 7154 disk controtters are on I/0 channels 2 and 3. 
A 12 bit externat interface is simutated for these channels. 
The four shared 844-4x dsus correspond to unit numbers Osls2 
and 3. 


The two 7155-1 disk controliers are on I/0 channets 4 and 
59 which are also 12 bit channelse The two shared 844-4x dsus 
correspond to unit numbers O and ile The two shared 885-1~x 
dsus are unit numbers 40 and 41 (octal). 


The two 7155-14 disk controllers are on I[/Q channels 69 and 
7 which are full 16 bit channels. The two shared 844<-4x dsus 
correspond to unit numbers O and l- The two shared 885-1x 
dsus and the two shared 885-42 dsus correspond to unit numbers 
40941242 and 43 (octat)»s respectively. 


CP and IOU (PPPs) Instruction simulation is controled via 
the ONs QFF and RUNs RUN PP commands. The GN» OFF commands 
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are used to add or remove ao particuiar processor from 
instruction simulation. A processor must be gon to be included 
in tnstruction simulation. Initiatiys the defautt states of 
the processors are: CP on and all PPs off. 


The RUN and RUN LPP commands initiate instruction simulation 
in the CP of PPPs» respectively. Instructions are simulated in 
all PPs that are gon in a manner comparable to the hardware 
"barrel and stot" mechanism. 


During instruction simutations control may be passed back 
and forth between the CP and the PP processors by means of 
specially defined “escape” instructions (see section on 
Special Instruction Processing). A CP escape instruction 
immediately initiates PP instruction simulation for all PPs in 
an gn state. Likewise» an escape instruction encountered 
during PP instruction simulation immediateiy begins {or 
resumes) CP instruction simulation. 
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303 CALLING THE SIMULATOR 


The SES procedure SIM180 is used to invoke the CY8ER 180 
Simulator. 


SIM180 sets up the total system simulated environment and 
gives control to the Cyber 180 Simulator. <At this points the 
user may enter any valid Simulator command. The environment 
that is established is determined by the restart parameter and 
is either an initial tempty' system or ao previousty 
checkpointed system. 


The Cyber 180 Simulator is intended primarily for 
interactive use (focal mode) but may be readily used in 
batch. An example of batch submittal of a Simulator run is 
given below. Parameters to SIM180 are: 


restart or rs : 

(optional!) name of a checkooint File from which to 
restart simulation. The checkpoint file may be one 
previously created by GENCPF (GENerate CheckPoint 
Eile)» VEGEN (Yirtual Environment GENerator) or the 
Simulator Checkpoint command. If you don't code the 
parameters then a complete simulated system 
environment will be created. 


cf : 
{optional) mame of a command file which is to be 
processed immediately upon activation of the 
Simulator. The command file consists of one or more 
valid Simulator command(s). This parameter is 
required when running in batch. 

4180 or i : 


(optional) name of the file which contains input for 
the special Simulator CPU I/G instruction {op code 
FF(16)). If you're running SIM180 interactively and 
don*t code the i180 parameters SIM180 takes tts input 
from your terminat.£ If you run SIM180 in batch and 
use the CPU 1/0 jinstruction for inputs you must 
supply aefile containing the input. See section on 
Special Instruction Processing for more information. 


0180 or o 3: 
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{optionat) name of the file which is to receive 
output from the special Simutator I/0 instruction {op 
code FF). If youfre running SIM180 interactively and 
don't code the 0180 parameters SIM180 sends output to 
your terminal. If you run $IM180 in batch you must 
supply a file to recieve the outputs otherwise it is 
fost. See section on Speciai Instruction Processing 
for more information. 


Examples of SIM180 Usage 


sesesial80 
** IT SM 60523: CYBER 180 SIMULATOR V6.5 LEV 127 (MIGDS REV 5S) 


This example shows SIM180 used Interactively to create a 
new simulated system environment. The user may enter any 
Simulator command once the Simulator banner is displayed. 


sesesiml80 rsxcheckl cfzerrata 
** I SM 6052: CYBER 180 SIMULATOR V6.5 LEV 127 (MIGDS REV S$) 


This exampte shows SIM180 used to resume simulation from a 
checkpoint File. The command file errata will be processed 
before requesting additional Simutator commands from the 
usere 


sesesim180 checkx izindata ozoutdata 
** | SM 6052: CYBER 180 SIMULATOR V6.5 LEV 127 (MIGOS REV S$)? 


This exampie shows S$IM180 used interactively to resume 
simulation from the checkpoint file checkx. The special 
Simutator CPU I/0 instructions when encountered during CPU 
instruction simulations is to read input from file indata and 
is to write output to file outdata. 


sesedo batchn filezsimcf cstlee 

oe? *sesesim180 postds cfz=simcf oz=progout's.. 
eet *savessesiog*) 

15254228. AAAQCBN 

REVERT. JOB 00 SUBMITTED 
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This example shows SIM180 submitted for batch execution via 
the SES.D0 procedure. Simulation resumes from the checkpoint 
File postdss the Simutator commands in the file simcf are 
processeds and any output from the special Simulator CPU 1/0 
instruction is directed to file progout. 
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304 RESOURCE REQUIREMENTS 2 PEREQRMANCE CONSIDERATIONS 


The Simulator executes on the NOS operating system and 
requires ao minimum of 15020008 words of CMs and optionally 
uses up to 100,s000B words of ECS if avaitable. Usage of ECS 
is discussed below, 


Several performance factors were taken into account in the 
design of the Simulator. It is to the advantage of the user 
to have some understanding of these in order to take full 
advantage of them and thereby keep job overhead and 
development center overhead to aeminimume The Following 
performance discussion applies exctusively to the CP and = PP 
Instruction simutation initiated by the RUN or the RUN_PP 
commands. Performance considerations of the remaining 
Simufator commands are negiigible in comparison. 


As previousty stateds instruction simulation may transfer 
back and forth between the CP and the [DU (PPs) under control 
of speciatiy defined “escape" instructions. Each transfer 
represents one primary tevel overlay toad. 


The Simulator is designed so that primary tevel overtay 
loading is only done when transferring between CP and PP 
instruction simulation. Secondary ievel of overlaying is done 
if a particular feature tis being utiftized. For examples on 
the CP side of simulations the Simulated NOS/VE 1/0 package is 
foaded if it is used. The same is true of the Simulated 
NOS/VE Program Management interfaces and the HCS I/0 package. 
These are onty toaded when called. On the [QU sides disk 
simulation is toaded at a secondary tevel when it is 
required. : 


The overlays are toaded either from an absotute file or 
from ECS» if it is available and if the user is validated for 
ECS access. 


The following recommendations should be considered by each 
user when running simulations: 


le Alf users should be validated for a CM field tength 
which exceeds the minimum requirement of 15020008. A 
value of 2300008 is recommended. This is sufficient 
to obtain maximum performance on large simulation runs 
ege NOS/VE OS simutations. <Actua!l CM used wil! be 
fess for smatter simulation runs. 

22 Ail users should be vatidated for 200:000B ECS. This 
should be considered a requirement for any user 
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running the Simulator. The Simutator uses ECS for 
overlay toading when it is availables but will toad 
from disk if it is note Performance of certain 
Simulator runs and development center system I1/0 
overhead will be adversely effected if ECS is not 
available. 

3e Unused PPs should be in an off state to prevent 
unnecessary instructions from being simulated. 


The on/off status of the individual processors can be 
inspected via the display_info command. 
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365 SIMULATOR FILES 


Files created by the Simulator are described here in in 
order to acquaint the user with their names and usage. A 
general rule to follow to avoid File naming conflicts is to 
refrain from using any file names starting with the three 
letters "SES*. <Any manipulation of the Simulator files during 

@ Simulation session such as rewinding or returning will 
produce unpredictable results. 


The following files exist normallys when applicables as 
focal files following a Simulator session. 


SESLOG. This file Is a tegibie file that contains a 
complete tog of the simulation session. Included is ait 


command input. and ali output resulting from the 
commands. This file may be printed via the SES. PRINT 
uti lity. 


SESSMIE. This is a tegibte file that has all the trace 
output from traced CP and traced PP instructions. The 
trace output is in chronological order so CP and PP 
output may be interspersed. This file may be printed via 
the SES. PRINT utility. 


SESSMKE- This file contains the output from CP keypoint 
instruction simutation. The file is a collection of 
binary keypoint records», and is not in a form to be 
printed. The format of the keypoint file records is 
explained in the following section on Special Instruction 
Processinge 


SESS4Qn- This represents four possibie files where y= 
Ovsls2 or 3.6 These files contain the data for the four 
simutated 844-4x dsus shared by the the 7154 controllers, 
unit numbers Osl»s2 and 3. These files are only created 
if read from or written tos and onty if they don't 
already exist as a tocal file. 


SESSMio- This represents four possible files where n= 
Ovsls2 or 3¢ These files contain the data for the four 
dsus shared by the 7155-1 controllers. The files 
correspond to the two simulated 844-4x dsus 0 and 1s and 
the two simulated 885-1x dsus 40 and 41s respectively. 
They are created in the same manner as described above 
for SESSMOn. 


SESSM4n- This represents six possible files where o= 
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Osls22394 or 52 These files contain the data for the six 
dsus shared by the 7155-14 controliters. The files 
correspond to the two simulated @44-4x dsus 0 and ils = the 
two 885-1x dsus 40. and 41,5 and the two 885-42 dsus 42 and 
43s respectively. They are created in the same manner as 
described above for SESSMOn. 
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306 SIMULATOR. STATUS_INEQRMATION 


Simulator users can obtain current status information on the 
simulator by entering SESsSTATUS.~SIM180. Information 
pertaining to changes and major problems is tisted in reverse 
chronological order. 
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307 JIMULATOR COMMANDS 


The user of the CYBER 180 Simufator controls and 
manipulates the simulated hardware environment via the 
individual commands. The commands all generatty follow the 
syntactical rules of the CYBER 180 System Command Language 
{SCL) as described in the SES Users Handbook. 


A general naming convention is followed for Simulator 
commands - each has a tong descriptive name and a short name 
or ‘alias! formed from the First tetter of each word of the 
long name. This is true for all commands except restart and a 
coupte that have no alias. The help command is avyvaitabie to 
aid the user in command usage. 


Simulator commands may be entered at any time after SIN180 
has been entereds the Simutator banner has been displayed and 
the prompt soliciting input is received. For exampie: 


SES .5IM180 
** T SM 6052: CYBER 180 SIMULATOR V6.5 LEV 127 {MIGDS REV $) 
? 


Any Simulator command may now be entered. Refer to 
Appendix A for examples of typicat Simulator sessions. A 
Simutator session is terminated by a bye or end command. 


CAUITIGON: Use of the IAF user break 2 sequence to terminate 
output from or execution of a Simulator command may 
occasionaily cause an immediate exit from the SIM180 
procedure. The user break 1 sequence should always be used 
for these purposes. 


NOS commands may also be entered at any time during a 
simuftation session. This is accomplished by simply enctosing 
the command in single quotes. For exampie?: 


Examples: 
*'getssimcf? 
'catlistsfn=ckpfilesto=f! 
*seserewrite izfitea oz=filepm! 


CAUILON: Use of the IAF user break 2 sequence to terminate 
output from or execution of a program submitted to NOS in this 
manner may cause an immediate exit from the SIM180 procedure. 


The following sections describe in detaii alt of the 
commands available to the CYBER 180 Simulator user. Examples 
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of usage of each command are aiso given. 
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3.7e1 BREAKPOINT 3; B 


The purpose of the BREAKPOINT command is to establish a 
breakpoint at a specified address in the simulated CPU. 
Execution of the instruction at the breakpoint address causes 
the simutation to halt at that point. An appropriate 
informative diagnostic is issued which specifies the address 
of the breakpoint. 


breakpoint address=<pva> | 
(frequency=(<i>(..<j>]09<k>1)) 
Cexchange=<exchange_designator>] 


address ; a: This parameter specifies the process virtual 
address (PVA) for the CPU breakpoint. Ring numbers 
need not be entered as part of the PVA. They are 
ignored if entered and ignored when testing for a 
breakpoint address match. 


frequency ; f: This parameter specifies the frequency 
conditions which must be satisfied in order for the 
breakpoint to be honored. The frequency may be 
specified in one of three forms: 


1. f= i This form will set a CPU breakpoint which 
will be honored when the specified address is 
encountered on the ith time and never 
thereafter. 


20 fz ise j This form wilt breakpoint on the ith 
time the address is encountered and every time 
thereafter until the jth time. 


36 f= (i.ejsk) This form will breakpoint on the ith 
time the address is encountered and every kth 
time thereafter until the jth time is reached 
or exceeded. 


Default. If the frequency parameter is not 
specified on the commands then the CPU breakpoint 
will be honored each time it is encountered. 


exchange i exc: This parameter specifies an exchange 


package which is to be used to “qualify” the address 
parameter. Values accepted for this parameter are: 
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1. exc= JOB This value indicates that the 
breakpoint address applies only to any JOB 
exchange package. 


2e exec= MONITOR $ MON This vatue indicates that the 
breakpoint address applies onty to any MONITOR 
exchange package. 


3. exc= UNQUAL {| UNQ This value is onty used to 
override any exchange parameter qualification 
in effect due to a previous QUALIFY_REFERENCE 
command. When YUNQUAL is specifieds any 
previous exchange package parameter 
qualification is overriddens and the breakpoint 
address witl apply to any exchange package - 
J08 or MONITOR. 


4. exc= <address> The real memory address (RMA) of 
an exchange package may be specified to 
designate a particular exchange package to be 
used to qualify the breakpoint address. 


Defauitt. If the exchange parameter is not entered 
for the command but there is a current exchange 
parameter qualification due to a previous 
qualify_reference commands then that value is used 
and interpreted exactly as described above. 
Otherwises there is no quatification and the 
breakpoint address will apoly to any exchange 
package ~- JOB or MONITOR. 


Examples? 
breakpoint address=1000004911(16) fl exchange=job 
breakpoint az3aab(16) frequency={(1..10s2) 
b 2300009200(16) exchange=job 
b 0b02300008765(16) f=10..15 
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30722 BYE ¢ END 


The BYE: command terminates a simutation session and returns 
controi to the NOS operating system. 


bye 
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30723 CHANGE_MEMORY { CM 


The purpose of the CHANGE MEMORY command is to modify the 
contents of a field of simutated central memory. 


change_memory first _byte_address=<pva or rma> 
Cbhyte_count=<count>] 
{repeat _count=<count>] 
memory ivailue=<value> 
Cexchange=<exchange_designator>)] 
Caddress._mode=<mode_designator>] 


first _byte_address { fbha: This parameter specifies the 
starting byte address of the the memory field that 
is to be changed. It is interpreted as a PVA or RMA 
according to the address_mode parameter. Ring 
numbers are optional and ignored if entered as oart 
of a PVA. 


byte_count : be: This parameter specifies the length in 
bytes of the fietd in CPU memory that is to be 
modified. The memory vatue entered is right 
justified in this field. The valid range of values 
for this parameter is 1.2.8. 


Default. If no vatue is entered then a byte count 
fietd iength of eight (8) is assumed. 


repeat_count : rc: This parameter specifies the number of 
times that the memory value is to be stored in 
successive fieids - as defined by the byte count 
parameter - in simulated CPU memory. The valid 
range of values for this parameter is leets 


Default. If no value is entered for this parameter» 
than the assumed vatue is one (1). 


memory _value { mv: This parameter specifies the value to 
be stored into the fieitd (lor fieids) defined by the 
byte_count and starting at first _byte_address» 
repeated by repeat_count number of times. The 
memory value given by this is right justified into 
the defined fietd as it is stored into CPU memory. 


exchange { exc: This parameter specifies the ‘frame of 
referencet for the commands ie. it specifies to 
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which exchange package this command applies or which 
exchange package is to be used for virtual address 
transtation. Vaitues accepted for this parameter 
are: 


1. exc= JOB This vaiue sets the frame of reference 
for this command to be the current job exchange 
package as tocated by the contents of the Job 
Process State (JPS) register. 


22 exc= MONITOR } MON This value sets the frame of 
reference for this command to be the current 
monitor exchange package as tocated by the 
contents of the Monitor Process State (MPS) 
register. 


3. exc= UNQUAL ! UNQ This value is used to override 
any exchange parameter qualification in effect 
due to a previous QUALIFY_REFERENCE command. 
When UNQUAL Is givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit in 
the Status Summary (SS) register. If the 
current CPU mode is monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS. If the current mode is 
job » the exchange package pointed to by the 
JPS is the frame of reference. 


46 exc= address> The real memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the Frame of 
reference for this command. 


Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways; 


(1) If a previous qualify_reference command had 
qualified the exchange parameter for subsequent 
commandss then that vatue [Is used as the frame 
of reference for this command. 


(2) If the exchange parameter was not 
previousty qualified by QUALIFY_REFERENCEs, then 
the frame of reference is determined from the 
current mode in the Status Summary (ss) 
register and its corresponding process state 
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register —- MPS or JPS. 


address mode { am: This parameter dictates how the 
first_byte_address parameter is to be interpreted - 
whether as a process virtual address (PVA) or as a 
real memory address (RMA). Accepted values for this 
parameter are: 


1. am= PVA This value indicates virtual addressing 
mode. 


2e am= RMA This vaiue indicates real memory 
addressing mode. 


Default. If this parameter is not specified then 
the mode used is the value estabfished by a previous 
QUALIFY_REFERENCE command. If no address mode had 
been established by a QUALIFY_REFERENCE commands 
then RMA is assumed. 


Exampies: 
change_memory first byte _address=3b00(16) memory value=0 
change_memory fba=200(16) byte _count=4 repeat_count=8 mv=4 
em fba=900002b00(16) mv=888844442222(16) am=pva 
cm 801300010010(16) bcec=6 rc=100 mv=OfFFFI16) excz= job am=pva 
cm 1ff(16) 1 8 OF(16) am=rma 
cm 100000302(16) rce=8 mv=OfffrFrFFFFFFFFFFF (16) 
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3e7e% CHANGE _PP_MEMORY : CPM 


The purpose of the CHANGE_PP_MEMORY command is to modify 
the contents of simulated PP memory of a spacified PP. 


change _pp_memory Cepp_number=<pp_number> ] 
first_word _address=<pp_address> 
memory valuez<value> 
Crepeat_count=<count>] 


pp number { pp: This parameter specifies the number of 
the PP to which this command applies. The PP may be 
in either an ton! or 'foff! state. 


Default. The pp number parameter is optional only 
if there is a currently active qualified PP number 
which was set up by a previous QUALIFY REFERENCE 
command. 


first _word_address i fwa: This parameter specifies the PP 
address of the memory word to be changeds or if the 
repeat_count exceeds one (1)» than it Is address of 
the first PP memory word to be changed. 


memory_vaiue i mv: This parameter gives the value which 
is to be stored into the specified PPP's memory 
starting at first word_address for repeat_count 
number of words. The valid range of vaiues for this 
parameter is 0..0FfFfFfFI16). 


repeat _count { rec: This parameter specifies the number of 
times that the memory _value is to be stored into 
successive PP memory locations starting at 
first_word_address, 


Default. If no value is entered for this parameter >» 
then a vatue of one (1) tis assumed. 


Exampfes:. 
change_pp_memory ppz6 first _word_address=7700{8) mv=4 
change _pp_memory pp_number=0 fwa=101(8) mv=0 rc=400 
cpm 9 777618) mvzOFfff~(1l6) re=2 
cpmss020» 200018) 
cpm »991315(8) 6224(8) 
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30725 CHANGE_PP_REGISTER ?{ CPR 


The purpose of the CHANGE_PP_REGISTER command is to change 
the contents of simulated PP registers in a specified PP, 


change_pp_register Cop_number=<pp_number>] 
. regs=<pp_register name> 
vaisz<register_vatue> 


pp_number { pp: This parameter specifies the number of 
the PP to which this command applies. The PP may be 
in either an ton! or toff! state. 


Default. The pp linumber parameter is optional oniy 
if there is a currently active qualified PP number 
which was set up by a previous QUALIFY REFERENCE 
commande 


regs This parameter specifies the name(s) of the PP 
register which is to be changed. Vatid names for 
this parameter are A» P or Re These may be quoted 
in any combination or order. 


vais This parameter specifies the value which is to 
placed into the PP register{s) specified by the regs 
parameter. There must be a one to one 
correspondence between the values given by vais and 
the register names specified by the regs parameter. 


Examples: 
change_pp_register pp _number=8 regs=p vais=2205{8) 
change_pp_register pp=4 a 777(8) 
cpr 4 regs=(asPer) vats2e(2512(8)97700{8),0) 
cpr 0 fase) (7777(8)5101(8)) 
cpr »sp 2011(8) 
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32726 CHANGE_REGISTER ¢ CR 


The purpose of the CHANGE_REGISTER command is to change the 
contents of a simulated CPU Processor State or Process State 
(exchange package) register. Parameters are processed and 
changes made to the registers in the order given betow (ie. 
an S-register change will be made before an A or X register 
change). 


change _register [sregs=<state_register name>] 
C(svais=<state_register_vatue>] 
Laregs=<a_register number>] 
Cavwais=<a_register_vaiue>] 
(xregs=<x_register_number>] 
(xvats=<x_register_ value>] 
Ctos=<top_of_stack_register_number>] 
Ctvals=<tos_register_value>d] 
Cexchange=<exchange_designator>] 


sregs : s3 This parameter specifies which named Processor 
State register or Process State register is to be 
changed. Valid names for this parameter are: 


: CFF 3} DEC $ DI $ DLP § DOM § EID § FRC & JPS 
KCN 3 KC 3 KEF + KM ¢ LPY 3 LRN 3 MCR = MDF ¢ MDW 

$ MPS ¢$ OCF $ OL $ PFS : PID ¢$ PIT ? P | PND 

¢ PTA $ PTL $ PTM s SIT $ SS & STA 3 STL 3: TE 
TP s UCR ¢ UM ¢ UP ¢ UVMID | VMCL ¢ VMID 


2 28 6 Ge 


svais { sw: This parameter specifies the value which is 
to be placed into the corresponding named = state 
register as given by the SREGS parameter. There 
must be a one to one correspondence between the the 
register names specified by the SREGS parameter anda 
the values given for the SVALS parameter. A vatue 
quoted here must Fit in the register for which it is 
intended. 


aregs : a: This parameter specifies the number of = the 
A-register to be changed. Muitipie A-registers 
and/or ranges may be requested to be displayed. The 
fimit is five (5) A-e-registers or ranges per 
commande 


avais { av: This parameter specifies the vatue which is 
to be placed into the corresponding A-register as 
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given by the AREGS parameter. There must be a one 
to one correspondence between the the register names 
specified by the AREGS parameter and the vaiues 
given for the AVALS parameter. <A value quoted here 
must fit in the register for which it is intended. 


xregs : x: This parameter specifies the number of the 
X—-register to be changed. Multiple X-registers 
and/or ranges may be requested to be disotayed. The 
limit is five (5) XxX-registers or ranges per 
commands 


xvais 3} xv: This parameter specifies the value which is 
to be placed into the corresponding X-register as 
given by the XREGS parameter. There must be a one 
to one correspondence between the the register names 
specified by the KREGS parameter and the values 
given for the XVALS parameter. 


tos $ t: This parameter specifies the number of the TOS 
register to be changed. Multiple TGS registers 
and/or ranges may be requested to be dispiayed. The 
limit is five (5) TOS registers or ranges per 
command. 


tvais { tv: This parameter specifies the value which is 
to be placed into the corresponding TOS register as 
given by the TOS parameter. There must be a one to 
one correspondence between the the register names 
specified by the TOS parameter and the values given 
for the TVALS parameter. A value quoted here must 
fit in the register for which it is intended. 


exchange i exc: This parameter specifies the 'frame of 
reference® for the commands ie. it specifies to 
which exchange package this command applies or which 
exchange package is to be used for virtual address 
transtation. Values accepted for this parameter 
are: 


le exc= JOB This vatue sets the frame of reference 
for this command to be the current job exchange 
package as focated by the contents of the Job 
Process State (JPS) register. 


2e exc= MONITOR |} MON This vatue sets the frame of 
reference for this command to be the current 
monitor exchange package as located by the 


COMPANY PRIVATE 


3-25 
COC ADVANCED SYSTEMS DEVELOPMENT 
15 Dec 81 
ERS for CYBER 180 Simulator | 
320 DESCRIPTIGN 
30726 CHANGE REGISTER ¢ CR 


contents of the Monitor Process State (MPS) 
register. 


3. exc= UNQUAL : UNQ This value is used to override 
any exchange parameter qualification in effect 
due to a previous QUALIFY_REFERENCE command. 
When UNQUAL is givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit in 
the Status Summary (SS) register. If the 
current CPU mode is monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS. If the current mode _ is 
job » the exchange package pointed to by the 
JPS is the frame of reference. 


4. exc= Caddress> The real memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the frame of 
reference for this command. 


Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways: 


{1) If a previous qualify reference command had 
qualified the exchange parameter for subsequent 
commandss then that vatue is used as the frame 
of reference for this command. 


(2) If the exchange parameter was not 
previously qualified by QUALIFY_REFERENCEs then 
the frame of reference is determined from the 
current mode in the Status Summary (SS) 
register and its corresponding process state 
register — MPS or JPS. 


Exampfes: 
change register sregs=ucr svais=0 exchange=job 
change_register s=(Cucrsmcrste) sv={09092) 
cr a=(093) av={(800000004010(16)»s0b00000004040{16)) 
cr x=B8eeb xval(S5l2,0F3bD( LOI »OFFFFFFFFFFFFFfee{16).256) 
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3eTe? CHECKPOINT $ C 


The purpose of the CHECKPOINT command is to save the 
complete simulation environment on to the specified file. 
This inctudes the complete central memory and ail configured 
PP memoriess all CPU process and processor state registerss 
ati PP registerss ali PP channel information and all internal 
Simulator control tables and information. 


The checkpoint facitity ailows the user to checkpoint to a 
file at any point during a simulation run and to use the file 
as arestart file on a subsequent simulation run. This file 
may be specified for the restart command or the restart 
parameter on the SIM180 procedure. The enwironment and 
conditions wili be reestablished exactty as they were at the 
checkpoint time. 


The checkpoint file may be used as input to the DeadStart 9D 
ump Interpreter (D0S01I). 
checkpoint file _name=<file named 


file _name | fn: This parameter specifies the name of the 
file on which the checkpoint file is to be written. 


Exampfes: 
checkpoint file _name=cpfile 
checkpoint fn=z=ckpl 
c cpfile 
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30728 CLOSE_LOGICAL_LFILE ¢$ CLF 


The purpose of the CLOSE_LOGICAL_FILE command is to 
logically ciose a Simulated NOS/VE I/0 file which had been 
left in an open state from a logical 1/0 simulation. Refer to 
the Simulated NOS/VE Program Interfaces ERS for a comptete 
description of this function and other logical I/0 simulation 
features. 


close _ftogical file [file _name=<p1>] 


file_name : fn: This parameter specifies the name of the 
file which is te be logically ctosed. Up to five 
(5) file names may be quoted for this parameter. 


Default. If this parameter is not quoted on the 
commands then all simutated NOS/VE I/0 files will be 
fogicaliy closed. 


Examples: 
close_logical_file file _name=zdatain 
close_logical_file fn=(datainsdataout) 
cif twitty 
cif (CFIDLl>fFil2sfil3sfiil4sfi15) 
cif 
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32709 DISPLAYLEXCHANGE_PACKAGE i DEP 


The purpose of the DISPLAY EXCHANGE PACKAGE command is to 
disptay the contents of a selected exchange package. The 
contents of all registers comprising the exchange package are 
displayed except for the As Xs and Top Of Stack (TGS) 
registers. 


display_exchange_package Cexchange=<exchange designator>] 


exchange i exc: This parameter specifies the ‘frame of 
reference! for the commands ie. it specifies to 
which exchange package this command applies or which 
exchange package is toe be used for virtual address 
transtation. Values accepted for this parameter 
are? 


1. exc= JOB This vaiue sets the frame of reference 
for this command to be the current job exchange 
package as tocated by the contents of the Job 
Process State (JPS) register. 


2e exc= MONITOR $ MON This vatue sets the Frame of 
reference for this command to be the current 
monitor exchange package as tocated by the 
contents of the Monitor Process State (MPS) 
register. 


32 exc= UNQUAL ¢$ UNQ This value is used to override 
any exchange parameter qualification in effect 
due to a previous QUALIFY_LREFERENCE command. 
When UNQUAL is givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit in 
the Status Summary (SS) register. If the 
current CPU mode is monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS. If the current mode is 
job » the exchange package pointed to by the 
JPS is the frame of reference. 


4- exc= <address> The real memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the frame of 
reference for this command. 
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Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways: 


(1) If a previous quatify_reference command had 
qualified the exchange oarameter for subsequent 
commandss then that value is used as the frame 
of reference for this command. 


(2) If the exchange parameter was not 
previously qualified by QUALIFY_REFERENCEs then 
the frame of reference is determined from the 
current mode in the Status Summary (SS) 
register and its corresponding process state 
register - MPS or JPS. 


Examples: 
display_exchange_ package exchange=monitor 
dep job 
dep 

Sample output: 


display_exchange_package exczjob 


P=0000 300E 0000 823C¢ MCR=0000 UCR=0000 
MDW=6000 0000 S000 0000 MM=FFFC UM=FEOO 
UTP=0017 0000 0000 VMID= 0 UVMID= 0 

TP=2006 0000 0000 TE= 2 LPID=00 
DLP=20000 0000 0000 DM=00 DI=00 
STA20001 2FAO STL=0023 LRN= F 

KC=0000 0000 KM=FFFF KCN= 0 
PIT#7FFF FC57 CFF= 0 OCF 0 
KEF= 0 PND= 0 BC=0000 
MDF #0000 
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327210 DISPLAY_INFO ¢ DI 


The purpose of the DISPLAY_INFG command iis to display 
certain pertinent information about the current state of the 
simulatione The information displayed includes: 


1. Qualifiers established by qualify reference 
command: 
o address mode 
o exchange 
o PP number 
o)6file name 
o dbug file 
22 Incremental and total run counts for both CPU and 
I0U from previous run or run lpp commands 
32 Incremental and total CP instruction times (if CP 
timing is on) 
4. CPU and PP: processor on/off states 
5. Breakpoint addresses and number of breakpoints 
remaining (maximum 9999) for both CPU and PPs (IF 
active) 
6. Trace limits for both CPU and PPs (if active) 
7- CP SPY address fiimits tif active) 


disptlay_info 
Sampie output (some lines truncated due to ERS fine tength): 
display_info 


QUALIFIERS: ADDRESS_MODE= PVA EXCHANGE= JOB PP= 030 
FILELNAME= UNQUAL DBUG_LFILE= UNQUAL 


LASTLCP_RUN_COUNT= 142 TOTAL= 126142 
LAST_PP_LRUN_C OUNT= 100 TOTAL= 126000 
CPLTIMING LAST RUN 0.000 073 886 TOTAL 0.063 452 331 
CONFIGURATION: CPU PPOO PPO1l PPO2 PPO3 PPO4S PPOS PPO6 
STATUS: ON OFF ON GFF ON OFF OFF OFF 
BRKPT3REF XP JOB 

ADDRSS OOF 0000 8800 7711 4220 

REMAIN 8 2 9999 
TRACE:REF XP 0001 2C80 | 

LIMITS OOF 0000 1000 0700 

OOE 0000 FFFF 5500 

SPY 2 REF XP MON 


LIMITS O0A 0000 1600 
00OA 0000 1700 
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3e7e1l DISPLAY_MEMORY ¢ DM 


The purpose of the DISPLAY MEMORY command is to display the 
contents of a Field of simutated central memory. The fieid of 
memory displayed is specified as a starting byte address plus 
optional offset and a byte count of 1 to 8 bytes. Successive 
Fields may be displayed by specifying the number desired as a 
value for the repeat_count parameter. 


Memory "dumos"™ may be taken with this command by specifying 
a filename to receive the output. 


display_memory first -byte_address=<rma or pva> 
Coffset=<count>]. 
[byte_count=<count>] 
Crepeat_count=<count>) 
[file _name=<local file named] 
Cexchange=<exchange designator>]). 
faddress_mode=<mode_designator>] 


first _byte_address i fba: This parameter specifies the 
starting byte address of the the memory field that 
is to be displayed. It is interoreted as a PVA or 
RMA according to the address_mode parameter. Ring 
numbers are optional and ignored if entered as part 
of a PVA. 


offset { 0: This parameter specifies a byte offset which 
is to be added to the first _byte_address to form the 
starting byte address of the memory field to be 
displayed. 


Default. If no vatue is specified for this 
parameters, than a value of zero (0) is assumed. 


byte_count ! be: This parameter specifies the ltength of 
the field of central memory that is to be 
dispiayed. The valid range for this parameter is 
1.8 bytes. 


Default. If no vatue is entered for this parameters 
then 8 bytes (1 word) Is assumed. 
repeat_count { rc: This parameter specifies the number of 


fields to be displayed. The vatid range for this 
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parameter is lesets 


Default. Omission of this parameter will cause a 
default of one (1) field to be assumed. 


file _name { fn: This parameter specifies the name of a 
focal file which is to receive the memory display 
output. <A wide tine printer format is used when a 
file name is quoteds, and each command execution 
writes a separate record on the file. Values 
accepted for this parameter are: 


le fn= <local file name> <Any valid NOS file name is 
accepted. This file name temporarily overrides 
any qualified file_name established previously 
by a QUALIFY_REFERENCE command. 


2e fn= UNQUAL ¢ UNQ This value is used to negate 
any file _name quailification in effect due to a 
previous QUALIFY_REFERENCE command. The memory 
contents display is then output to the 
terminal. 


Defautt. If this parameter is not specified and 
there is no file _name quatification in effects then 
the memory contents dispiay is directed to the 
terminal. If there is a file _name qualification in 
effects then the output will be to the qualified 
file. 


exchange $ exe: This parameter specifies the ‘frame of 
reference® for the commands ie. it specifies to 
which exchange package this command applies or which 
exchange package is to be used for virtual address 
translation. Values accepted for this parameter 
are: 


1. exc= JOB This vatue sets the frame of reference 
for this command to be the current job exchange 
package as located by the contents of the Job 
Process State (JPS) register. 


22 @exc= MONITOR : MON This vatue sets the frame of 
reference for this command to be the current 
monitor exchange package as tfocated by the 
contents of the Monitor Process State (MPS) 
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register. 


3. exc= UNQUAL $ UNO This value is used to override 
any exchange parameter qualification in effect 
due to a previous QUALIFY_REFERENCE command. 
When UNQUAL is givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit in 
the Status Summary (SS) register. If the 
current CPU mode is monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS. If the current mode is 
job » the exchange package pointed to by the 

JPS is the frame of reference. 


4. exc= <address> The reali memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the frame of 
reference for this command. 


Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways: 


(1) If a previous quatify_reference command had 
quatified the exchange parameter for subsequent 
commandss then that value is used as the frame 
of reference for this command. 


{2) If the exchange parameter. was not 
previousty qualified by QUALIFY_REFERENCE» then 
the frame of reference is determined from the 
current mode in the Status Summary ($$) 
register and its corresponding process state 
register —- MPS or JPS. 


address mode : am: This parameter dictates how the 
first _byte_address parameter is to be interpreted - 
whether as a process virtual address (PVA) or as a 
real memory address (RMA). Accepted vaiues for this 
parameter are: 


le am= PVA This value indicates virtual addressing 
modes 


2e am= RMA This value indicates real memory 
addressing mode. 
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Default. If this parameter is not specified then 
the mode used is the value established by a previous 
QUALIFY_REFERENCE command. If no address mode had 
been established by a QUALIFY_REFERENCE commands» 
then RMA Is assumed. 


Examples: 
display _memory first ubyte_address=4009{(16) am=rma 
display memory fba=2000(16) byte _count=4 repeat _count=20 
dm fba=800000309a(16) bec=2 rco=8 exc=job am=pva 
dm 1100009000(16) rc=500 exchange=monitor 
dm 06000000008a00(16) o=169940 exc=3000(16) 
dm 1200000000(16) rc=GFFFI16) exc= job am=pva fn=dumol 


Sampite output (some lines truncated due to ERS tine tenath): 


display memory fba=100a00001692(16) rc212 am=pva exc=job 


SEGMENT= 100A 

00001692 20212223 24252627 28292A2B 2C2D02E2F "# $ZE% ()¥+ 
OO00016A2 30313233 34353637 38393A3B 3C3D3E3F 0123 4567 8935 
Q00016B2 40414243 44454647 4B8494AGB 4C4D4E4F DABC DEFG HIJK 
000016C2 50515253 54555657 58595A5B 5C5D5E5F PQRS TUVW XYZE 
00001602 60616263 64656667 68696A0B 6COD6E6F “abe defg hi jk 
QOOOO16E2 70717273 74757677 TE797TATB 7C7D7E7F pars tuvw xyzf 
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307012 DISPLAY_MEMORY_INDIRECT : DMI 


The purpose of the DISPLAY .MEMORY_INDIRECT command is to 
display the contents of a field of simulated central memory by 
specifying the starting byte address indirectly. The starting 
byte address is obtained from the named state registers» 
A-registers X-register or TOS register specified in the 
commands added to the offset parameter vatues if quoted. 


Memory "dumos"™ may be taken with this command by specifying 
a filename to receive the output. 


dispiay_memory_indirect (sreg=<state_register_name>d] 
Careg=<a_register_number>] 
Cxreg=<x_register number>] 
Ctos=<tos_register_ number >] 
Coffset=<count>] 
{Cbyte_count=<count>] 
Trepeat _count=<count>] 
{file _name=<localt File named] 
Cexchange=<exchange_designator>] 
faddress_mode=<mode_designator>] 


sreg $ s? This parameter specifies which named state 
register contains the first byte address of the 
fietd of central memory to be displayed. Onty one 
(1) register may be quoted. Valid names are: 


BC : CFF ? DEC $: DI : DLP : OM $ EID + FRO 3 IPS 
KCN : KC $ KEF $ KM ¢? LPI $ tRN ¢ MCR $ MDF $ MOW 
MM ¢ MPS $ OCF ¢ GI: PFS $ PID ¢$ PIT | P & PND 
PSM $ PTA $ PTL ¢ PIM & SIT ¢ SS 3 s STL ?: TE 
TP ¢ UCR | UM | UP & UVMID ¢ VMCL & VMID 


wae £6 be HS 


areg {| a: This parameter specifies which A-register 
contains the first byte address of the field of 
central memory to be displayed. Oniy one (1) 
register may be quoted. 


xreg 3 x: This parameter specifies which X-register 
contains the first byte address of the field of 
central memory to be displayed. Dniy one 11) 


register may be quoted. 


tos ! t: This parameter specifies which TOS register 
contains the first byte address of the field of 


COMPANY PRIVATE 


3-36 
CDC ADVANCED SYSTEMS DEVELOPMENT 
15 Dec 81 
ERS for CYBER 180 Simulator | 7 
3.0 DESCRIPTION 
307012 DISPLAY_MEMORY_INDIRECT ? DMI 


central memory to be displayed. OQniy one (1) 
register may be quoted. 


offset ; 0: This parameter specifies a byte offset which 
is to be added to the contents of the register given 
by the SREGs AREGs XREG or TOS parameter to form the 
starting byte address of the memory fietd to be 
displayed. 


Default. If no value is specified for this 
parameters than a value of zero (0) ts assumed. 


byte_count : bc: This parameter specifies the Jtength in 
bytes of the field in centrat memory to be 
displayed. The valid range of values is 1228. 


Defauit. If no vaiue is given for this parameter» 
then a field tJength of eight (8) bytes will be 
displayed. 


repeat_count i ec: This parameter specifies the number of 
successive memory fields to be displayed starting at 
the address formed by the contents of the aquoted 
register pilus the offset vatue. The valid range for 
this parameter Is leone 


Default. If no vatue is quoted for this parameters 
then a repeat count of one (1) is assumed. 


file _name : fn: This parameter specifies the name of a 
jocat file which is to receive the memory display 
outpute A wide tine printer format is used when a 
file name is quoteds and each command execution 
writes a separate record on the file.e Values 
accepted for this parameter are: 


le fn= <local file named Any valid NOS file name is 
accepted. This file name temporarily overrides 
any quatified file _name established previously 
by a QUALIFY REFERENCE command. 


2e fn= UNQUAL $ UNQ This value is used to negate 
any file_name quailification in effect due to a 
previous QUALIFY_REFERENCE command. The memory 
contents display is then output to the 
terminal. 
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Default. If this parameter is not specified and 
there is no file _name qualification in effects, then 
the memory contents disptay is directed to the 
terminal. If there is a file _name qualification in 
effects then the output will be to the qualified 
file, 


exchange ! exc: This parameter specifies the "frame of 
reference’ for the commands ie. it specifies to 
which exchange package this command applies or which 
exchange package is to be used for virtual address 
transtation. Values accepted for this parameter 
are: 


1. exc= JOB This value sets the frame of reference 
for this command to be the current job exchange 
package as ftocated by the contents of the Job 
Process State (JPS) register. 


22¢ exc2 MONITOR ! MON This vatue sets the frame of 
reference for this command to be the current 
monitor exchange package as tocated by the 
contents of the Monitor Process State (MPS) 
register. 


32 exc= UNQUAL : UNQ This value is used to override 
any exchange parameter qualification in effect 
due to ao previous QUALIFY_REFERENCE command. 
When UNQUAL is givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit in 
the Status Summary (SS) register. If the 
current CPU mode fs monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS. If the current mode is 
job » the exchange package pointed to by the 
JPS is the frame of reference. 


Ge exc= address> The real memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the frame of 
reference for this command. 


Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways: 

(1) If a previous quatify_reference command had 
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qualified the exchange parameter for subsequent 
commands» then that vatue is used as the frame 
of reference for this command. 


(2) If the exchange parameter was not 
previously qualified by QUALIFY _REFERENCEs then 
the frame of reference is determined from the 
current mode in the Status Summary (55) 
register and its corresponding process state 
register —- MPS or JPS. 


address_mode $; am? This parameter dictates how the first 
byte address vaiue in the register is to be 
interpreted - whether as a process virtual address 
(PVA) or as a real memory address (RMA). Accepted 
values for this parameter are: 


le am= PVA This vatue indicates virtual addressing 
mode. 


2e am= RMA This vatue indicates real memory 
addressing mode. 


Default. If this parameter is not specified then 
the mode used is the vatue established by a previous 
QUALIFY_REFERENCE command. If no address mode had 
been established by a QUALIFY_REFERENCE commands» 
then RMA is assumed. 


Exampies: 
display _memory_indirect sreg=jps repeat_count=52 
display_memory_indirect a=4 bcez6 address _modezpyva 
dmi x20b(16) 0=40(16) be=4 rco=20 
dmi t=14 
dmi sz=p rcox1000(16) am=job fn=dumpm 


Sample output (some lines truncated due to ERS tine tength): 


dmi s*p be26 rcoz8 exc=job am=pva 
SEGMENT= 100A 


90001692 20212223 2425 26272829 2A2B "# 3% &*() 
O000169E 2C2D2E2F 3031 32333435 3637 gn~e/f O1 2345 
OOOOCI6AA 38393A3B 3C3D 3E3F4041 4243 8935 <= >I20A 
00001686 44454647 4849 GA4B4C4D 4E4F DEFG HI JKLM 
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327013 DISPLAY_PP_MEMORY | DPM 


The purpose of the DISPLAY_PP_MEMORY command is to display 
the contents of a word or a consecutive number memory words of 
a specified simulated PP. 


Memory "dumps" may be taken with this command by specifying 
a filename to receive the output. 


display _pp_memory (pp_number=<pp_number>] 
first_word_address=<word_ address> 
{repeat_count=<count>] 
Cfile_name=z<local file named] 
Cformat=<format designator>] 


pp_number ; pp: This parameter specifies the number of 
the PP to which this command applies. The PP may be 
in either an fon! or toff!' state. 


Default. The pp inumber parameter is optional only 
if there is a currentiy active qualified PP number 
which was set up by a previous QUALIFY REFERENCE 
commands 


first word address ; fwa: This parameter specifies the 
starting word address of simutated PP memory that is 
to be displayed. 


repeat_count i re: This parameter specifies the number of 
consecutive PP memory words that are to be 
displayed. 


Default. If no vatue is given for this parameter 
than a vatue of one (1) is assumed. 


file name : fn: This parameter specifies the name of a 
local file which is to receive the memory display 
output. A wide tine printer format is used when a 
file name is aquoteds and each command execution 
writes. a separate record on the Fite. Values 
accepted for this parameter are? 


le fn= Clocal file named <Any valid NOS file name is 
accepted. This file name temporarily overrides 
any qualified file name established previously 
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by a QUALIFY REFERENCE command. 


2¢ fn= UNQUAL | UNQ This value is used to negate 
any fille_name quailification in effect due to a 
previous QUALIFY REFERENCE command. The memory 
contents display is then output to the 
terminal. 


Default. If this parameter is not specified and 
there is no filfle_name qualification in effects then 
the memory contents disptay is directed to the 


terminal. If there is a file name qualification in 
effects then the output will be to the aquatified 
file. 


format $ f: This parameter selects the format of the pp 
memory display. Vatues accepted for this parameter 
are: 


1. f= OCT $ GO Addresses and memory contents are 
dumped in octal format. Interpretation of 
memory contents is presented in Display Code. 


2- f= HEX ${ H Addresses and memory contents are 
displayed in hex format with Interpretation of 
memory contents given in ASCII. 


Default. Octai format is the default. 


Examples: 
display_pp_memory pp_number=5 first lword_address=100{(8) 20 
display _pp memory pp=5 fwa=2000(8) repeat_count=40 
dpm 5 2000(8) 40 
dpm 9 10(8) 
dpmss70(8) 8 
dpm 3 0 rc=4096 Fn=dumppp3 Fehex 


Sample outputs: 


display_pp_memory pp=3 fwa=5670(18) rc=10 

PPO3 

5670 151530 001531 001532 001533 MX MY MZ MO 
5674 001534 001535 001536 001537 M1 M2 M3 M4 
5700 001540 001541 M5 M6 


dem 3 fwaz200(16) recz23 fzhex 
PPO3 
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200 3030 3131 3232 0033 0034 0035 3636 0037 0011 22 3 4 5 
208 0038 3939 003A 0038 003C 003D 003E 003F 899 3s 3 < # 
210 0040 0041 0042 0043 0044 0045 0046 @ A B C OD E F 
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3e7014 DISPLAY_PPLREGISTER | DPR 


The purpose of the DISPLAY PP_REGISTER 


command is to 


display the contents of the simulated As P and R registers of 


a specified PP. 


disptay_pp_register (pp unumber=<op_number>] 
Cregsz=<register name>] 


Pp_number { pp: This parameter specifies the number of 


the PP to which this command applies. 
in either an ton* or tfofft state. 


The PP may be 


Default. The ppinumber parameter is optional only 
if there is a currentiy active qualified PP number 
which was set up by a previous QUALIFY_REFERENCE 


command. 


regs This parameter specifies the name or names of the 


PP register that is to be displayed. 


for this parameter are As P or Re. 


Vatid values 


Default. If no register name is entered for this 
commands then the A and P registers will be 


displayed. 


Examples: 


display_pp register pp _number=4 regs=(aspsr) 


disptay_po_register pp=4 (asr) 
dpr 4 p 

dpr 9 

dpr sof 

dpr 


Sample output: 


display_pp_register pp=9 regs=(psasr) 
09D P# 4211 Az 053126 R= 00100400 
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3e7el5 DISPLAY_REGISTER ¢ DR 


The purpose of the DISPLAY REGISTER command is to display 
the contents of specified CPU register(s). Registers which 
may be displayed include the Processor State Registers and the 
Process State Registers (Exchange Package registers). 


display_register [sregs=<state_register name>] 
Caregs=<a_register_number>]} 
Cxregs=<x_register number>d] 
Ctos=<top_of_ stack_register _number>] 
Cexchange=<exchange_designator>] 


sregs { s3 This parameter specifies a named state 
register (processor and/or process state register) 
which is to be displayed. Multiple State registers 
may be specified up to a maximum of five (5). Valid 
names which may be given are: 


BC : CFF $ DEC $ DI ¢ DLP | DM : EID ¢: FRC 3 JPS 3 
KCN 3} KC ? KEF ¢ KM ? LPT ¢ LRN ¢ MCR ¢ MDF ¢ MDW 
MM $ MPS i OCF $ OF ¢ PFS ¢ PID 3 PIT | P & PND § 
PSM 3 PTA 2 PTL & PTM | SIT $ SS 2 STA S$ STL 3 TE i 


TP 3 UCR = UM ¢ UP $ UVMID | VMCL ¢ VMID 


aregs : a: This parameter specifies which A-register or 
. registers are to be displayed. Multiple A-registers 
and/or ranges may be requested to be displayed. The 
limit is five (5) Aeregisters or ranges per 
commande 


xregs $ x: This parameter specifies which X-register or 
registers are to be displayed. Multiple X-registers 
and/or ranges may be requested to be displayed. The 
timit is five (5) X=-registers or ranges per 
command. 


tos $: t: This parameter specifies which TOS register or 
registers are to be displayed. Multiple TOS 
registers and/or ranges may be requested to be 
displayed. The Jimit is five (5) TOS registers or 
ranges per command. 


exchange : exc: This parameter specifies the frame of 
reference’ for the commands ie. it specifies to 
which exchange package this command applies or which 
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exchange package is to be used for virtual address 
transtation., Values accepted for this parameter 
are: 


1. exc= J08 This value sets the frame of reference 
for this command to be the current job exchange 
package as located by the contents of the Job 
Process State (JPS) register. 


22 exc= MONITOR : MON This vatue sets the frame of 
reference for this command to be the current 
monitor exchange package as tocated by the 
contents of the Monitor Process State (MPS) 
register. 


3. exc= UNQUAL $ UNQ This value is used to override 
any exchange parameter qualification in effect 
due to ao previous QUALIFY_REFERENCE command. 
When UNQUAL Is givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit iin 
the Status Summary (55) register. If the 
current CPU mode is monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS. If the current mode is 
job » the exchange package pointed to by the 
JPS is the frame of reference. 


4s exc= <address> The reali memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the frame of 
reference for this command. 


Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways? 


(1) If a previous qualify reference command had 
qualified the exchange parameter for subsequent 
commandss then that vatue is used as the frame 
of reference for this command. 


(2) If the exchange parameter was not 
previousty qualified by QUALIFY_REFERENCE»s then 
the frame of reference is determined from the 
current mode in the Status Summary (SS) 
register and its corresponding process state 
register - MPS or JPS. 
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Examples: 

. display register sregs=p 
display_register s=( jossmpssucrsmcrso) exchange job 
dr aregs=9 xregs=(295s7sbsef) tos=(1..f) 
dr s=ss at(O094ee3edee.f) Ov». f excemonitor 


Sample output: 
display_register s=(p»sss) a2(0.22) exc=job 
P=0000 300E 0000 823¢ §$$20000 0006 0000 C000 


AO = 3017 0000 0220 Al = 3017 0000 0220 
A2 = 3017 0000 01C8 
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3e7el6 DISPLAY_STACK_LFRAME $ DSF 


The DISPLAY_STACK_FRAME command provides the display of 
selected information from a specified stack frame or a number 
of consecutive stack frames. 


display _stack frame [stack_frame=<frame number>] 
Crepeat_count=<count>] 
Caddress=<pva>] 
{selector=<selector designator>] 
Cauto_length=<count>] 
Cexchange=<exchange_designator>] 
Cdbug_file=<ltocal File_named] 


stack frame : sf: This parameter specifies the number of 
the first stack frame for which information ts to be 
displayed. Stack frame number one is associated 
with the interrupted procedure (the exchange 
package) or with the stack frame associated with the 
address parameters if specified. Stack frame two is 
associated with the first stack frame procedure's 
predecessors etc. The valid range for this 
parameter is 1 e+ 999. 


Default. If the stack frame parameter is not 
specifieds, then the first stack frame for which 
information is disptiayed wilt be the exchange 
package or the stack frame assoctated with the 
address parameter (if specified). 


repeat_count i reo: This parameter specifies the total 
number of stack frames for which information is to 
be displayed. The valid range for this parameter is 
Lae 9996 If this value exceedes the number of 
stack framess output will terminate with the tast 
frame in the stack. 


Default. Information for one stack frame iis 
displayed. 


address : a3: This parameter specifies the process virtual 
address (PVA) of a stack frame save area at which 
the trace back begins (stack frame number one). 
Ring numbers are optional and ignored if entered as 
part of a PVA. 
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Defauit. If the address parameter Is not specifieds 
stack frame number one is the interrupted procedure 
{ the exchange package). 


selector $ s: This parameter identifles a region of the 
specified stack frame(s) which is to be displayed. 
Accepted values for this parameter are: 


1. sz AUTQ This value causes the automatic region 
of the stack frame to be displayed. 


2< s* SAVE This value causes the save area of the 
stack frame to be displayed. 


32 s= FULL This value causes both the automatic and 
save areas of the stack frame to be displayed. 


Default. The full mode is used when this parameter 
is not specified. 


auto_ftength : at: This parameter specifies the number of 
characters of the automatic region of the stack 
framet{s) to be disptayed. Full words are 
displayed. The valid range for this parameter Is 1 
ee 1000000. 


Default. If this parameter is not specified and the 
selector parameter is autos fulls or defaults a 
maximum of 960 bytes of the automatic region are 
displayed. 


exchange { exc: This parameter specifies the "frame of 
reference’ for the commands ie. it specifies to 
which exchange package this command applies or which 
exchange package is to be used for virtuat address 
transtiation. Values accepted for this parameter 
ares 


le exc= JOB This value sets the frame of reference 
for this command to be the current job exchange 
package as tocated by the contents of the Job 
Process State (JPS) register. 


22 exc= MONITOR $ MON This value sets the frame of 
reference for this command to be the current 
monitor exchange package as tocated by the 
contents of the Monitor Process State (MPS) 
register. 
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3. exc= UNQUAL $ UNQ This value is used to override 
any exchange parameter quatification in effect 
due to a previous QUALIFY_REFERENCE command. 
When UNQUAL ts givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit in 
the Status Summary (SS) register. If the 
current CPU mode is monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS. If the current mode is 
job » the exchange package pointed to by the 
JPS is the frame of reference. 


4. exc= <address> The reat memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the frame of 
reference for this command. 


Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways: 


(1) If a previous quatify_ reference command had 
qualified the exchange parameter for subsequent 
commandss then that value is used as the frame 
of reference for this command. 


(2) If the exchange parameter was not 
previously qualified by QUALIFY_REFERENCE»s then 
the frame of reference is determined from the 
current mode in the Status Summary {SS$) 
register and its corresponding process state 
register -— MPS or JPS. 


dbug_fite : df: This parameter specifies the name of the 
focal fite which contains the debug module address 
tabte produced by VELINK. Vatues accepted for this 
parameter are: 


1. df= <focal file named Any valid NOS file name jis 
accepted. This file name temporarily overrides. 
any qualified dbug file established previousty 
by a quatify_reference command. 


20 df= UNQUAL $ UNQ This vatue is used to negate 
any dbug _fite qualification in effect due to a 
previous QUALIFY_REFERENCE command. No module 
names and offsets appear in the stack frame 
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displays. 


Default. If the dbug_ file parameter is not entered 
for the commands the dbug_file name is determined in 
one of two ways? 


{1) If a previous qualify_reference command 
had gquafified the dbug_file for subsequent 
commands» then that value is used as the 
dbug_ file name for this command. 


(2) If the dbug_file name was not previously 
qualified by QUALIFY_REFERENCE, the dbug_file 
remains unqualified. 


Examples: 
display stack Frame rc=3 selector=save 
display_stack_ frame a=300000098(16) sf=2 s=full 
dsf sf=4 repeat _count=6 exc=job al=1640 
dsf setectorzauto auto _ftength=19000 
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3e7el7 HELP ¢ H 


The purpose of the HELP command is to provide a handys 
concise presentation of the syntax of the Simulator commands. 
The intent of this command is to offer the interactive 
Simulator user a condensed syntax to serve as a memory 
refreshers and is not intended to be a tutoriat on the command 
set of the Simutator nor is any attempt made to present the 
command syntax in the standard SCL notation. 


The HELP command provides a means to (1) display all of the 
Simulator commands and their aliasess (2) list the abbreviated 
syntax of a particular command. 


help Ccommand=<command_ name>] 


command : cmd: This parameter is used to specify a 
command whose syntax is to be displayed. The full 
command name or its alias may be given for this 
parameter. 


Default. If this parameter is not specified on the 
HELP commands then a comotete tisting of the 
Simulator command names and their aliases will be 
displayed. 


Examples? 
help 
help commandzdisplay_registers 
help cmd=display_ registers 
h pp_trace 
ht 


Sample output: 
help toad memory 


LOADLMEMORY FILELNAME= Pl FIRST_UBYTE_ADDRESS= P2 
LM FN= Pl FBA= P2 
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327218 INCLUDE ¢ INCL 


The purpose of the INCLUDE command is to designate a 
command file to serve as the current input source. The 
command file consists of one or more valid Simulator 
commandis). Command text is taken from the new source 
immediately. If more command text follows the INCLUDE 
commands it is processed after the new command file contents 


he ie 


are processed. 


NOTE: INCLUDEing a command fite does NOT cause it to be 
executed. Execution occurs upon entering a subsequent 
carriage returns either by itself or following the next 
command entered. Commands are always executed in the correct 
orders. 


include cf=<fFile name> 


cf: This parameter specifies the name of the local file 
which contains the Simulator commands to be include 
de Any vatid NOS file name is accepted for this 
parameter. 


Examples: 
include filex 
include cfzfiley 
incl cmdfile 
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307219 LOAD_LMEMORY i? LM 


The purpose of the LOAD .MEMORY command is to toad the 
contents of the specified focal File into simulated central 
memor Ye The toad file must be the format of the segment file 
which is output by the SES Virtual Environment Linker, 


This command may be used repneatediy to load multiple 
segments from different load files if necessary. 


CAUTION: Due to the differences in the CYBER 170 and CYBER 180 
word tengths»s there may be up to three (3) bytes of extraneous 
data toaded into simulated memory at the end of a toad file. 


load memory file _name=<local_file_ name> 
(first byte _address=<rma>] 


file_name ; fn: This parameter specifies the name of the 
focal file which contains the CYBER 180 memory 
segment or segments. The format of this file is 
described in the ERS for SES Virtual Environment 
Linker. This file is rewound before toading. 


first _byte_address : fba: This parameter specifies the 
starting byte address (RMA) for the load. 


Default. If this parameter is not specified then 
the first byte address of the load Is obtained from 
from the toad file. If the file does not contain 
the first byte address» then the load will start at 
real memory address zero (0). 


Examples: 
joad memory file_name=segml01 first ubyte_address=2000(156) 
foad_memory fn=sega fbha=40FF(16) 
Im segfil 0 
im segfil 
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307220 LOADLPP_LMEMORY | LPM 


The purpose of the LOAD LPP_MEMORY command is to load the 
contents of the specified local file into the simulated memory 
for the specified PP. The file may be either a binary file 
output from CYBER 170 Compass PP assembly or a binary file 
from a CYBER 180 Compass assemb!iy. The file is rewound before 
loading. 


foad_pp_memory file_name=<tocal_file_name> 
Cep_number=<pp_number>] 
C first word _address=<word_address>] 


File_name : fn: This parameter specifies the name of the 
focal file which contains the binary memory file 
output from either a CYBER 170 or a CYBER 186 
Compass PP assembly. 


pp_number : op: This parameter specifies the number of 
the PP to which this command appties. The PP may be 
in either an *on’? or off? state. 


Default. The ppoinumber parameter is optional only 
if there is a currently active qualified PP number 
which was set up by a previous QUALIFY REFERENCE 
commande 


first word iaddress ! fwaz This parameter specifies the 
starting word address for the PP memory load. 


Default. If no vaiue is quoted for this parameters 
than the starting word address of the load will be 
obtained from the tables in the load file. If there 
is no starting address in the toad file tables then 
ultimately the toad will begin at PP word address 
zero (0). 


Exampies:. 
foad_pp_memory file name=ppload pp_number=0 fwa=0 
foad_pp_memory fFn=pploadx pp=4 Fwa=2000(8) 
fem fFilea 4 20018) 
fipm mtrbin 
ipm mtrbinss3000(8) 
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307221 OFF 


The OFF command is used to turn off a specified PP and/or 
the CPU. A PP or CPU in an ‘off state itis removed from 
Instruction simulation. The special “escape"™ instructions 
used to transfer contro! between CPU and PP instruction 
Simulation are treated as NG-OP instructions if the processor 
or processors being transferred to off» ieee» CPU or all PPPs 
are off. 


It is also used to deactivate CPU instruction timing and 
"SPY" CPU performance monitoring previousty activated by an ON 
command. 


off Cpp_number=<pp_number>] 
Ccpul 
Ccp_timing} 
Cspy] 


pp_number i pp: This parameter specifies the PP which is 
to be put in an toff* state. 


Default. If this parameter is not specifieds then 
no PP will be turned off. This command does not 
default to a PP number qualified by the 
QUALIFY_REFERENCE command. 


cpu 3} cp: If this keyword is entereds then the CPU wilt! 
be put in an foff* state and removed from 
instruction simulation. 


cp_timing $ ct? This keyword specifies that CPU 
instruction timing is to be turned off. Thereafters 
an average CPU instruction time of 1 
microsecond/instruction is used for updating 
hardware clocks. 


spy This keyword deactivates the SPY P-register 
monitoring established by the ON command and causes 
the results to be written to the TRACE file 
SESSMTF. See Appendix B for an exampte of the SPY 
outpute 


Examples: 
off pplnumber=9 
off cpu 
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off 0 
off 4 cp 
off ct spy 
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307.222 ON 


One function of the ON command is to turn on a specified PP 
and/or the CPU.» A PP or CPU in an foff!? state is removed from 
instruction simulation. This command puts the specified PP or 
CPU back into an fon’ state where it wilt inctuded in 
instruction simulation. 


This command is atso used to activate CPU instruction 
timing and to activate the "SPY" CPU performance monitoring 
feature. The current status of both CPU timing and SPY timits 
and qualification can be disptayed via the DISPLAY_INFO 
command. 


on Cpp_number=<pp_number>]) 
Ctcpu) 
Cep_timing] 
Cspy] 
Ciimits=<start pvae.end_pva>]j 
Cexchanges<exchange_designator>]} 


pp_number $ pp: This parameter specifies the PP which is 
to be put in an font state. 


Defauit. If this parameter is not specified» then 
no PP will be turned one This command does not 
default to a PP number qualified by the 
QUALIFY_REFERENCE command. 


cpu $ cp: If this keyword is specified» the CPU will be 
put in an ton’? state. 


cp_timing 3; ct: This keyword specifies that CPU 
instruction timing is to be turned on.» Once ons the 
actual P2 instruction times for the CPU instructions 
are used for updating hardware clocks. The 
accumulated CPU instruction times are available via 
the display_info command. 


spy: This keyword activates CPU P-register monitoring for 
the range of addresses given by the timits parameter 
below. The P-register monitoring continues until a 
subsequent deactivation via the off command which 
causes the results (counts»s percentage histogram) to 
be written to the trace File SESSMTF (See Appendix 8 
for an exampie of the spy output). <A second on spy 
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replaces the first without producing any output. 


fimits 3 &: This parameter is used in conjunction with 
the SPY keyword to specify the range of PVA%s in 
which the CPU P-register is to be monitored. The 
PVA's must be in the same segment. Ring numbers 
need not be entered as part of the PVA's. They are 
ignored if entered and ignored when testing against 
the Peregister. 


The ftimits parameter is required if the spy keyword 
is quoted. 


exchange i exc: This parameter specifies an exchange 
package which is to be used to "qualify" the spy 
timits. Values accepted for this parameter are: 


1. exc= JOB This. value indicates that the spy 
limits apply only to any JOB exchange package. 


2-e exc= MONITOR $ MON This value indicates that the 
spy fimits apply only to any MONITOR exchange 
package. 


32 exc= UNQUAL $| UNQ This vaiue is onty used to 
override any exchange parameter qualification 
in effect due to a previous QUALIFY_REFERENCE 
command. When UNQUAL is specifieds any 
previous exchange package parameter 
qualification is overriddens and the spy timits 
will apply to any exchange package - JOB or 
MONITOR. 


4. exc= <address> The real memory address (RMA) of 
an exchange package may be specified to 
designate a particular exchange package to be 
used to qualify the spy timits. 


Default. If the exchange parameter is not entered 
for the command but there is a current exchange 


parameter qualification due to a previous 
qualify _reference commands then that value is used 
and interpreted exactiy as described above. 


Otherwises there is no quatification and the spy 
fimits will apply to any exchange package - JOB or 
MONITOR. 

Examples: 
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On pp_number =9 

on pp2=0 cpu 

on 5 

on ct 

on spy 1$1=0400001000(16)..0400001FFFI16) exc=job 


COMPANY PRIVATE 


3-59 
CDC ADVANCED SYSTEMS DEVELOPMENT 

15 Dec 81 
3.0 DESCRIPTION 
347.23 PP_BREAKPOINT $ PB 


PP TO PE PE O9 OD PEE TE A898 80 08 PE 20 08 FE PO AG PE OG OF PE 88 TO PT P86 PO FE PD OE 08 PE DE PE DD PE PE POE O8 OE PG 20 FE PO OE PE PE TO PO OS PO PO 8 88 28 28d OE Pe em 


307223 PP_LBREAKPOINT 3: PB 


The purpose of the PP BREAKPOINT command is to specify a 
breakpoint address in a simulated PP, Execution of the 
instruction at the PP breakpoint address in the specified PP 
causes the simulation to hatt and a diagnostic message is 
displayed giving the PP number and breakpoint address. 


pe_breakpoint Cpp_number=<pp_number>] 
address=<pp_address> 
Cfrequency=(<i>l..<J> 30 9<k>I)] 


pp_number { pp: This parameter specifies the number of 
the PP to which this command applies. The PP may be 
in either an ton* or toff' state. 


Default. The pp _number oarameter is optional onty 
if there is a currentiy active qualified PP number 
which was set up by a previous QUALIFY REFERENCE 
command. 


address 3 a: This parameter specifies which PP address to 
breakpoint. 


frequency : f: This parameter specifies the frequency 
conditions which must be satisfied in order for the 
breakpoint to be honored. The frequency may be 
specified in one of three forms: 


Ll. f= i This form will set a PP breakpoint which 
will be honored when the specified address is 
encountered on the ith time and never 
thereafter. 


2e f= ie j This form will breakpoint on the iith 
time the address is encountered and every time 
thereafter until the jth time. 


30 f= (beejsk) This form will breakpoint on the ith 
time the address is encountered and every kth 
time thereafter until the jth time is reached 
or exceeded. 


Default. If the frequency parameter is not 
specified on the commands then the PP breakpoint 
wilt be honored each time it is encountered. 
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Examples: 
pp breakpoint pp inumber=6 address=3004(8) 
pp_breakpoint pp=0 a=500(8) Frequency=2 
pb 7 500(8) f2=5..10 
pb 99210518) 
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+ PT 


307024 PP_TRACE ! PT 


The purpose of the PP_TRACE command is to establish a range 
of addresses to be traced in a particular simulated PP, 
Instructions executed within the range limits of the specified 
PP are interpreted with the resuits written to the Simutator 


trace 


File 


nullified 


PP_TRACE 


any 


previous 


*SESSMTF?. The PP trace remains active until 
a REMOVE_PP_TRACE command or a subsequent 


command. Since onity one PP trace may be active at 


one times successive PP_TRACE commands override any 


ones This is true whether or not the specified 


pp_number is the same. 


PP trace information may be interspersed with CPU trace 
information if the CPU trace is atso active, 


pp_trace ([pp_number=<pp _number>]. 
fimits=<start_address..end_address> 


pp.number $ pp: This parameter specifies the number of 
the PP to which this command applies. The PP may be 
in either an ‘on'® or foff'! state. 


Default. The pp inumber parameter is optional only 
if there is a currently active qualified PP number 
which was set up oby a previous QUALIFY REFERENCE 
command. 


limits 


i: This parameter specifies the fimits or range 


of PP addresses which are to be traced. 


Exampfes: 
pp_trace pp number =39 timits=4100(8)..4210(8) 
pp_trace pp=3 12200(8).221300(8) 

pt 9 7400(8)..7450(38) 

pts,s7400(8) ..7450(8) 


Sampie output from trace file SESSMTF (some lines may 
be truncated due to ERS tine length) 


05D 
05D 
05D 
05D 
05D 
05D 


4214 
4215 
4216J 
4236 
4237 
4241 


LDN O07 {(A)#000000/000007 

PSN 00 

UJN 20 

ZJN 13 {A)2000007 

LPML 2020373 (73320017 (2037)=111023 (A)=000007/00 
SHN 76 (A)2000003/000001 
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327.25 QUALIFY_REFERENCE $ QR 


The purpose of the QUALIFY_REFERENCE command is to qualify 
the interpretation of certain parameters on subsequent 
Simulator commands. The effect of this command is to 
establish default values for the parameters of the commands» 
thereby eliminating the necessity of entering the parameters 
with every Simulator command. OQniy certain parameters can be 
qualified with this command. These are? 


address_mode i am 
exchange i exc 


ppinumber : pp 
file. name { fn 
dbug_fite i df 


Ail Simulator commands for which the address _mode»s exchange 
and pp inumber parameters are defined will use the defauit 
walues set up by this command. The onty exceptions to this 
rule are for the pp number parameter for the on and off 
commands. 


The file name parameter applies only to the memory disotay 
commands. 


The dbug_ file parameter applies onty to the 
disolay_stack_ frame and trace_back commands. 


If a vatue is specified for these parameters on any 
subsequent Simutator commands then its value will aiways 
override the quatified vatue established by this command. It 
will not effect the qualification for other commands» 
however. 


Parameters qualified by this command remain in effect until 
a subsequent QUALIFY_REFERENCE to *unquatify? or to set up a 
new value. 


quatify_reference Caddress_mode=<mode_designator>] 
Cexchange=<exchange_designator>] 
Cpp_number=<pp_number>] 
Cfilte_namez<liocal file named) 
Cdbug_filez<liocal file named) 


address_mode : am: This parameter establishes the default 
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vatue to be used for the address_mode parameter on 
certain Simulator commands for which the parameter 
applies» but for which no value is entered. The 
address_mode parameter dictates how the command's 
first _byte_address is to be Interoreted - whether as 
a process virtual address (PVA) or as 2 real memory 
address (RMA). Quoting a value for the address_mode 
parameter on a command will always override the 
value established here by this command. Accepted 
values for this parameter are: 


1. am= PVA This value sets the address mode 
qualification to process virtual addressing. 


2-e am= RMA This value sets the address mode 
qualification to real memory addressing. 


Commands for which the address_mode qualification 
applies are: 


change memory 
dispiay_memory 
display memory indirect 


exchange : exc: This parameter establishes a default 
iframe of reference’ for any subsequent Simulator 
commands for which the exchange parameter applies 
but for which no value is entered. The frame of 
reference designates a particular exchange package 
to which a command applies or which exchange package 
is to be used in virtual address transiation. 


Quoting a value for the exchange parameter on a 
command wit! always override the value established 
here by this command. Accepted values for this 
parameter are: 


1. exc= J08 This specifies that the default frame 
of reference is to be the current job exchange 
package as tocated by the contents of the Job 
Process State (JPS) register. 


22 exc= MONITOR : MON This value specifies that the 
default frame of reference is to be the current 
monitor exchange package as tocated by the 
contents of the Monitor Process State (MPS) 
register. 
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3. exc= UNQUAL 3 UNQ This vatue specifies that no 
particular frame of reference is to be the 
default and removes any previous exchange 
qualification. Therefores if a subsequent 
Simulator command does not specify an exchange 
parameter then it's frame of reference will be 
the exchange package of the current mode. This 
exchange package is determined by the mode bit 
in the Status Summary (SS) register - monitor 
or job mode <- and tocated by the contents of 
the corresponding MPS or JPS register. 


4&4. exe= <rma> This vatue specifies an address {RMA) 
of an exchange package that is to be used as 
the defauit frame of reference. 


Commands for which the exchange parameter 
gualification applies are: 


breakpoint 

change memory 

change register 
display_exchange_ package 
disptay_memory 
display_memory_indirect 
dispilay_register 

on 

trace 

transtate_pva 


pp_number ! pp: This parameter qualifies a PP number 
which is to be the defaulted vatue on any subsequent 
Simulator command for which the pp_number parameter 
applies but for which no value is entered. The onty 
exceotions to this are the on and off commands. 
Accepted vatues for this parameter are: 


le pp= <pp_number> This specifies the PP number 
which will be the defauit. 


22 pp= UNQUAL | UNQ This vatue will nullify any 
current pp number default vatue. 


Quoting a vaiue for the pp number parameter on any 
command will always override the default vatue 
established here by this command. Commands for 
which the ppinumber qualification applies are: 
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change_pp_memory 
change _pp_register 
disptay_pp_memory 
display _pp_lregister 
fload_pp_memory 
pp_breakpoint 
pp_trace 

remove pp_breakpoint 
remove _pp_trace 


This qualification also appties to the display 
parameter of the run pp command. 


file.name i fn? Soeciflies the name of a focal file which 
is to receive the output from the display memory 
commands. A wide printer tine format is used when 
this output is directed to a file. Accepted values 
for this parameter are: 


le fn= <local file name> Name of fite to receive 
the output. 


Ze fn= UNQUAL $ UNQ This vatue will nullify any 
file_name qualification currently in effect. 


Quoting a vatue for the file name parameter on any 
command will always override the default vatue 
established here by this command. Commands for 
which the file_name qualification applies are? 


display_memory 
display_memory_indirect 
display_pp_memory 


dbug_fite i df: This parameter specifies the name of the 
focal file which contains the debug module address 
table produced by VELINK. Accepted vaiues for this 


parameter are: 


le. df= <locai file name> Name of the file 
containing the debug module address table. 


2- df= UNQUAL | UNQ This vatue will nullify any 
dbug_ file qualification currently in effect. 


Quoting a value for the dbug file parameter will 
always override the default value established here 
by this command. Commands for which the dbug_ file 
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qualification applies are: 


disolay_stack frame 
trace_back 


Examptes: 
qualify reference address _modezpva exchange= job 
qualify reference po _number=5 
ar exczunqual 
ar ppz9 fnzppdump 
qr rma pp=unq 
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307226 REMOVE _ BREAKPOINT ¢ RB 


The purpose of the REMOVE. BREAKPOINT command is to remove 
any CPU breakpoint address established by a previous 
BREAKPOINT command. 


remove _breakpoint 
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3e7e27 REMOVE_PP_BREAKPOINT ¢§ RPB 


The purpose of the REMOVE_PP_BREAKPOINT command is to 
nullify a PP breakpoint address for the specified PP. 


remove _pp_breakpoint C(pp_number=<poe_number>] 


pp_number ¢ pp: This parameter specifies the number of 
the PP to which this command applies. The PP may be 
in either an *on! or ‘toff* state. 


Default. The pp linumber parameter is optional only 
if there is a currently active qualified PP number 
which was set up by a previous QUALIFY REFERENCE 
commande. 
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3.7228 REMOVE_PP_TRACE : RPT 


The purpose of the REMDVE_PP_TRACE command is to nullify a 
currently active PP trace which was previously established by 
the PP_LTRACE command. Since only one PP trace may be active 
at any one times it is not necessary to specify the PP 
number. 


remove_pp_trace 
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307229 REMOVELTRACE ¢ RT 


The purpose of the REMOVE_TRACE command is to deactivate 
any current CPU trace which was previousty set up by the TRACE 
commande 


remove trace 
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3027230 RESTART 3 RS 


The oepurpose of the RESTART command is to establish the 
Simulated environment that was captured on the checkpoint file 
specified. This checkpoint file may be one that was 
previously created by the GENerate CheckPoint Eile (GENCPF) 
procedures the Yirtual Environment GENerator (VEGEN)»s the 
Simulator checkpoint command or the Extended Qeadstart Qump 
utility (£00). This command performs the same function as the 
RS parameter on the SIM180 procedure. 


restart (file name=<focal_ file name>] 


file name : fn: This parameter specifies the name of the 
local checkpoint file. 


Default. If this parameters is not specifieds then 
a completely news empty simulated system envrionment 
is created. 


Examptiess 
restart file _name=cpfile 
rs fnzcpfile 
rs filex 
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307231 RUN ¢ R 


The purpose of the RUN command is to initiate or resume CPU 
instruction: simulation. The CPU simulation resumes execution 
according to the current contents of the SS» MPS» JPS 
registers and the contents of the associated exchange package 
registers. The results of an =instruction's execution may 
optionaliy be displayed at the terminal. 


Instruction simutation will halt after the specified count 
of CPU instructions. 


run Coount=<cpu_instruction_count>] 
Cdisplay]) 


count : ec: This parameter specifies the number of CPU 
instructions that are to be executed before haiting 
Simutation. 


Default. If this parameters is not specifieds the 
CPU instruction count is set to an infinite value. 


display : d: This keyword causes the interpretive 
execution of the CPU instructions to be displayed at 
the interactive user's terminal. This parameter is 
onty valid if the count parameter is also 
specified. 


Examples: 
run count=100000 
run c=20 display 
r 10d 
r 


Sampie output from RUN with display in job mode: 


run 5 display 


J 0000148E 96650155 BRXGT 
J 00001492 8B440001 ADDXQ X4=0000000000000002 
J 00001496 2A47 ADD AX A7=30170000008A 
J 00001498 8517001A SA 
PVA=3017 000002CA 301 70000008A 
J 0000149C 84470000 LA A7=301700000088 
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3072032 RUN_PP | RP 


The purpose of the RUN_PP command is to initiate or resume 
PP instruction simulation. The ad simulation resumes 
execution according to the current contents of the 
p-registers. Ai PPs in an gn state will be simulated in a 
manner comparable to the hardware “barrel and siot"™ 
mechanisme The results of the specified PP's instruction 
execution may optionatily be dispfayed at the terminal. 


Instruction simulation will halt after the specified count 
of PP instructions. 


run cpp Ccount=<pp_instruction _count>] 
[displ ay=<pp_number>] 


count i c: This parameter specifies the number of PP 
instructions that are to be executed before halting 
simulation. Each PP that is in an fon*® state will 
execute this number of instructions. 


Default. If this parameter is not specifieds then 
the PP instruction count is fs set to an infinite 
value. 


display : d: This parameter causes the interpretive 
execution of the instructions of the designated PP 
to be disptayed at the interactive user's terminal. 
If this parameter is specified as a keywords te, 
display with no PP numbers then the instructions 
that are displayed are from the PP that was 
previously qualified by the QUALIFY REFERENCE 
command. If a PP had not been previously qualifieds 
then this cannot be specified as a keyword. This 
parameter is only vatid if the count parameter is 
also specified. 


Default. If this parameter (keyword) is not 
specified then no PP instruction execution results 
are displayed. 


Examples:. 
run lep countz30000 
run pp c#l0 display=3 
rp 10 display 
rp 5000 
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re 15 5 


Sample output from RUN_PP with displiayz5 (some lines truncated 
due to ERS tine tength) 


O5D 4214 LDN O7 {A)#000000/000007 

050 4215 PSN 00 

05D 42163 UJN 20 

05D 4236 ZJN 13 (A)#000007 

05D 4237 LPML 2020973 (73)20017 (203732111023 (A)=000007/000 
05D 4241 SHN 76 (A)2000003/000001 
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307233 TRACE 3 T 


The purpose of the TRACE command is to set up the address 
fimits (pva's) for the CPU trace. Instructions executed 
within the range of the specified limits are interpreted with 
the results written to the Simulator trace file '"SESSMTF!. 
The trace remains in effect until nullified by entering the 
REMOVE_TRACE command or until a subsequent TRACE command is 


entered. Since only one CPU trace range may be active at any 
one times successive TRACE commands override any previous 
Onee 


CPU trace information may be interspersed with PP trace 
information if the PP trace is also active. 


trace limits=<start_pva..eend_pva> 
Lexchange=<exchange_designator>] 


timits : t: This parameter specifies the limits or range 
of oevats of CPU instructions to be traced. Ring 
numbers need not be entered as part of the PVA. 
They are ignored if entered and ignored when testing 
if the P-register is within the limits. 


exchange $} exc: This parameter specifies an exchange 
package which is to be used to “qualify” the trace 
limits. Values accepted for this parameter ares 


le exc= J9B This value indicates that the trace 
limits apply onty to any JOB exchange package. 


2e exc= MONITOR $ MON This vatue indicates that the 
trace fimits apply oniy to any MONITOR exchange 
package. 


34 exc= UNQUAL = UNQ This vatue is onty used to 
override any exchange parameter qualification 
in effect due to a previous QUALIFY_REFERENCE 
command. When UNQUAL is specified» any 
previous exchange package parameter 
qualification is overriddens, and the trace 
limits will apply to any exchange package - JOB 
or MONITOR. 


4- execs <address> The real memory address (RMA) of 
an exchange package may be specified to 
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designate a particular exchange package to be 
used to aualify the trace limits. 


Default. If the exchange parameter is not entered 
for the command but there is a current exchange 
parameter qualification due to a previous 
qualify _reference commands then that value is used 
and interpreted exactly as described above. 
Otherwises there is no qualification and the trace 
jimits wil! apoly to any exchange package - J08B or 
MONITOR. 


Examoles: 
trace limits=8000043f81(16)..8000044b2(16) exc=job 
trace 12100000000(16)..10000fFFFFI16) exchangezung 
t 02-0fFf(16) job 


t 0610100009000 16) ..0610100002000116) 


Sampte output from trace file SESSMTF: 


M 0000020A OEOF CPYSX XF2=QQOQOQQQ006FFFFFEC 
M 0000020C ASFFOO08 SHFX XF2=QQQQQ06FFFFFECOO 
M 00000210 B11F0020 KEYPOINT 
M 00000214 0200 EXCHANGE 
RMA=00011400 0000100600000216 
J 000O1FBO 8E100078 ADDAQ A0=200800000078 
J QO001FB4 84350002 LA A5=200A00000100 
J O00001FB8 82520005 LX X2=Q00000000FFFFFFFF 
J QOOOO1LFBC B8D5FO3CA ENTE XF=00000000000003CA 
J OQOOO1FCO 9602FF8C BRXGT | | 
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327234 TRACE_BACK : TB 


The purpose of the TRACEBACK command is to display 
information relevant to stack frames associated with an 


interrupted procedure and its predecessor procedures. 
Information displayed for each selected stack frame consists 
of: 


o Stack frame number 

o Current pe-address of the associated procedure 

o Virtual address of the start of the stack frame 
o Virtual address of the stack frame save area 


A vaiue of zero is displayed in place of the stack frame 
Save area address for the exchange package. 


trace_back [stack _frame=<frame number>] 
{repeat_count=<count>] 
Caddress=<pva>] 
CLexchangez<exchange_ designator>] 
(dbug_file=<liocal file name>] 


stack _ frame ! sf: This parameter specifies the number of 
the first stack frame for which information is to be 
displayed. Stack frame number one ts associated 
with the interrupted procedure (the exchange 
package) or with the stack frame associated with the 
address parameters, if specified. Stack frame two is 
associated with the first stack frame procedure'ts 
predecessors etcs The valid range for this 
parameter is 1 22 999.6 


Default. If the stack frame parameter is not 
specifieds then the first stack frame for which 
information is displayed wilt! be the exchange 
package or the stack frame associated with the 
address parameter (if specified). 


repeat_count { rc: This parameter specifies the total 
number of stack frames for which information is to 
be displayed. The valid range for this parameter is 
lee 999. If this value exceedes the number of 
stack framess output will terminate with the fast 
frame in the stack. 


Default. Information for one stack frame is 
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3e0 DESCRIPTION 
307234 TRACE_BACK $ TB 


displayed. 


address : a? This parameter specifies the process virtual 


address (PVA) of a stack frame save area at which 
the trace back begins (stack frame number one). 
Ring numbers are optional and ignored if entered as 
part of a PVA. 


Default. If the address parameter is not specified» 
stack frame number one is the interrupted procedure 
{ the exchange package). 


exchange { exc: This parameter specifies the ‘frame of 


reference® for the commands je. it specifies to 
which exchange package this command applies or which 
exchange package is to be used for virtual address 
transtation. Values accepted for this parameter 
are: 


1. exc= JOB This value sets the frame of reference 
for this command to be the current job exchange 
package as tlocated by the contents of the Job 
Process State (JPS) register. 


22 exc= MONITOR {| MON This vatue sets the frame of 
reference for this command to be the current 
monitor exchange package as tfocated by the 
contents of the Monitor Process State (MPS) 
register. 


3. exc= UNQUAL =? UNQ This vaiue is used to override 
any exchange parameter qualification in effect 
due to a previous QUALIFY REFERENCE command. 
When UNQUAL is givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit in 
the Status Summary (SS) register. If the 
current CPU mode is monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS.’ If the current mode is 
job » the exchange package pointed to by the 
JPS is the frame of reference. 


4. exc= <address> The real memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the frame of 
reference for this command. 
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Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways: 


{1) If a previous qualify reference command had 
qualified the exchange parameter for subsequent 
commandss then that value is used as the frame 
of reference for this command. 


(2) If the exchange parameter was not 
previousty qualified by QUALIFY_REFERENCE»s then 
the frame of reference is determined from the 
current mode in the Status Summary ($5) 
register and its corresponding process state 
register - MPS or JPS. 


dbug_fiie | df: This parameter specifies the name of the 


Exampies: 


local File which contains the debug module address 
table produced by VELINK. Values accepted for this 
parameter are: 


1. df= <local file name> Any valid NOS file name is 
accepted. This file name temporarily overrides 
any qualified dbug_fileestablished previously 
by a qualify_reference command. 


2- df= UNQUAL { UNQ This value is used to negate 
any dbug file quatification in effect due to a 
previous QUALIFY REFERENCE command. No module 
mames and offsets appear in the displayed 
information. 


Default. If the dbug_file parameter is not entered 
for the commands the dbug_file name is determined in 
one of two ways? 


{1) If a previous quatify_reference command 
had qualified the dbug_file for subsequent 
commandss then that value Is used as the 
dbug_file name for this command. 


(2) If the dbug_fite name was not previously 
qualified by QUALIFY_REFERENCE» the dbug_file 
remains unqualified. 


trace back sf=1l rce#999 
trace _back rcz=6 
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th a=300000078(16) sf=2 re=3 
tb exc=mon 
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3e7235 TRANSLATE_PVA : TP 


The purpose of the TRANSLATE_LPVA command is to translate a 
process virtual address (PVA) into a CPU real memory address. 


transtate_pva address=<ova> CLexchange=<exchange_designator>] 


address i a: This parameter specifies the process virtual 
address that is to be transtated. Ring numbers are 
optionai and ignored if entered as part of a PVA. 


exchange { exc: This parameter specifies the tframe of 
reference’ for the commands ie@. it specifies to 
which exchange package this command applies or which 
exchange package is to be used for virtuat address 
transiation. Values accepted for this parameter 
are: 


1. exc= J08 This vatue sets the frame of reference 
for this command to be the current job exchange 
package as tocated by the contents of the Job 
Process State (JPS) register. 


2e exc= MONITOR {+ MON This value sets the frame of 
reference for this command to be the current 
monitor exchange package as tocated by the 
contents of the Monitor Process State (MPS) 
register. 


32 exc= UNQUAL $ UNQ This vatue is used to override 
any exchange parameter qualification in effect 
due to a previous QUALIFY_REFERENCE command. 
When UNQUAL is givens the frame of reference 
for this command is the exchange package of the 
current mode as determined by the mode bit in 
the Status Summary (SS) register. If the 
current CPU mode is monitors then the frame of 
reference is the monitor exchange package 
pointed to by the MPS. If the current mode is. 
job » the exchange package pointed to by the 
JPS is the frame of reference. 


4. exc= <address> The real memory address (RMA) of 
an exchange package may be specified to 
designate that exchange package as the frame of 
reference for this command. 
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Default. If the exchange parameter is not entered 
for the commands then the frame of reference for the 
command is determined in one of two ways: 


(1) If a previous quatify_reference command had 
qualified the exchange parameter for subsequent 
commands» then that vaiue is used as the frame 
of reference for this command. 


(2) If the exchange parameter was not 
previously qualified by QUALIFY_REFERENCEs then 
the frame of reference is determined from the 
current mode in the Status Summary ($$) 
register and its corresponding process state 
register - MPS or JPS. 


Exampies:. 
transtate_pva address=1lO0004FFFI156) 
transiate_pva azO0acdb(156) 
tp 81010000fddd(16) 

Sample output: 


transiate_pva a=0e200001528(16) 
RMA= 0002 3528 


COMPANY PRIVATE 


3-83 
CDC ADVANCED SYSTEMS DEVELOPMENT 

15 Dec 81 
3.0 DESCRIPTION 
3.8 SPECIAL INSTRUCTION PROCESSING 


308 JPECTAL_INSTRUCTION PROCESSING 


This section explains any special instruction processing 
done by the Simulator and any instruction deviations from the 
hardware description oresented in the CYBER 180 MIGDS. 


3e8e1 170 INSTRUCTION 


Input. or Qutput a message at CAj] pius Q9 + ls» mode per k. 
This is a special CP instruction (op code FF) that is defined 
as an unimplemented instruction for the hardwares but is 
processed by the Simulator as an 1/0 instruction (format jk 
Q). The instruction gives the user a means of communicating 
with a simulated 180 program from a time-sharing terminal or 
to and from files if running in batch mode. 


This instruction transfers a field of bytes between the 
terminal and central memorys with the direction of the 
transfer determined by the k fields and the tength of the 
transfer determined by the binary contents of the first byte 
in the fletd - the Variable Field Indicator (VLI). The VLI is 
addressed be expanding the Q field to 32 bits by means cf sign 
extension and then adding the results to the rightmost 32 bits 
of the PVA contained in the Aj register. The remaining bytes 
comprise the ASCII characters of the message. 


k=0. Qutout. The message in the byte fieid is displayed 
at the users terminal. 


k=l. Qutput_and hait. The message is disptayed at the 
terminal as aboves but once completed the CP is 
hatted pending further Simulator commands. 


k2=2. Input. The input message is solicited from the 
usefe First the Simulator displays the three 
character prompt ENT followed by a question mark. 
The input message may now be entered and will be 
piaced starting at the byte immediatety Following 
the VLI byte. The actual length of the message 
entered is placed into the VLI byte. 


k=3. Quteut oromet_and.Input The prompt message in the 
byte field is displayed at the terminal followed by 
a question mark; then input is solicited from the 
usefe This option allows the user to display his 
own prompt for input. The ‘ENT*® prompt is not 
displayed as it is for the k=2 option. The message 
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string used for the prompt is terminated by a period 
(ade The VLI for this option determines the tength 
of the input message which is placed in the byte 
field in the same manner as the k=2 option. 


Abnormal conditions. If the VLI byte is encountered by the 
Simulator as zero (0)s then the diagnostic message "VLI INPUT 
ERROR*® or "VLI OUTPUT ERROR*® wilt be displayed at the 
terminal. In additions, if the error occurs for input (k=2) 
then the external bit in the MCR will be set. 
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30822 KEYPOINT INSTRUCTION 


The CP Keypoint instruction (op code B1) is simulated = as 
described in the CYBER 180 MIGDS with the exception that no 
transmission is done to the Performance Monitoring Facility 
{PMF). This facility currentiy is not simulated. 


In place of thiss the Simulator writes keypoint information 
to the SESSMKF file. Each time the appropriate keypoint 
conditions are met for recording to the PMFs, the following 
CYBIL record is written to SESSMKF. {The PMF keypoint request 
Flag is assumed as always set)? 


TYPE 
zsmtprt_omf_record type = (keypoint)>s 
zsmtomf _pmf_record = RECORD 
CASE record type: zsmtoprt lpmf_record_type OF 
zkeypoint= 
keypoint time: 0 .. 3FFFFFF(16), 
keypoint ictass: 0 2.2 OfF{16)>» 
keypoint code: 0 .. OFFFFFFFF(16)>» 
CASENDs 
RECEND; 
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32823 EXECUTE ALGORITHM INSTRUCTION 


The CP Execute Algorithm instruction (op codes CO - C7) is 
utilized by the Simulator to “™escape™ from normal CPU 
instruction simulation. Four types of escapes are defined for 
the Simulator which correspond to the four instruction op 
codes C4 - C7. The remaining op codes for this instruction 
(co - ¢3) cause an unimptemented instruction condition as 
specified in the MIGDS. 


The four types of escapes are; 
C4& This will escape CPU instruction simulation and 


initiate PP {IGU) instruction simulation for afl PPs 
in an apn state. Control! wilt return only after a 


similar Pp "escape" instruction (see following 
section on the PP Escape Instruction) is 
encountered. If aii PPts are offs then this 


instruction will execute as a NO-OP. 


C5 This escapes to the Simulated NOS/VE Program Manager 
Interface package. Control returns upon completion 
of the simulated function. 


C6 This escapes to the Simulated NOS/VE I/G Interfaces 
package. Control returns upon completion of the 
simulated function. 


C7 Escapes to a Hardware Checkout System (HCS) physical 


1/0 simulation module. Control returns when 
complete. 
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30824 PP ESCAPE INSTRUCTION 


The PP escape instruction its used to escape from PP 
instruction simulation and initiate cp instruction 
simulation. Control! will return only after a corresponding CP 
escape instruction has been executed {see the above section on 
the Execute Algorithm Instruction). If the CP is ogff»s then 
this instruction executes as a NO-OP' instruction. The 
instruction used for the escape is defined as a PASS 
instruction in the MIGDS» as follows: 


10770718) 
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3.9 DIAGNOSTIC MESSAGES 


The following diagnostic messages may appear in response to 
Simulator commands. Some messages such as the Simulator 
banner are purely informative. Others denote error conditions 
caused by incorrect command syntax. 


The messages described here are messages originating from 
the Simulator and are identified by the prefix ** X SM 
followed by a number in the range of 6000 - 6999. The only 
messages within this range that are not described in this ERS 
fail in the 6350 - 6399 range. These are simulated NOS/VE 
procedures messages and are described in the ERS for Simutated 
NOS/VE Program Interfaces. The X in the prefix ts either an 
Is Ws E or F referring to a severity tevel of Informationals 
Warnings Error or Fatal. 


Other messages outside the 6000 - 6999 range may also be 
encountered during a simulation rune These messages originate 
From supporting utilities which the Simulator calts such as 
the System Command Language proceduress Message Generators 
Command Processors etc. No attempt is made to define these 
messagess as most should be setf-exptanatory and usually 
result from from syntactical errors. Users may refer to the 
the appropriate ERS for a definition of these messages, 


Qther questions or problems concerning error conditions 
should be directed to the SES analysts Curt Rupert 482-2583. 


6001 xxx COMMAND UNKNOWN 
The command indicated by xxx is unknown to the 
Simulator. 


6002 INSUFFICIENT HEAP SPACE FOR xxx 
This message indicates that some unexpected 
condition has occurred which could not be processed 
due to tack of heap space. The particular condition 
is specified by xxxe The user should contact the 
SES analyst if this error is encountered. 


- 6003 REGISTER ID AND VALUE LISTS NGT EQUAL IN LENGTH 
This message occurs when the number of register 
vatues does not equal the number of register names 
in the register name list for the change_register or 
change_pp_register commands. 
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6004 CHECKPOINT FILE BAD» ENTER -BYE- 
This message fottows SES»SIM180 if the restart 
parameter specifies a checkpoint file that is bad. 
The file is more than likely not a valid checkpoint 
files and the user must enter bye to exit from the 
Simulators as all commands will fail. 


6005 SIM CONTROL INFOQ REINITIALIZED» REGS AND MEM LDADED 
This message is disptayed after a RESTART command or 
after SES.SIM180 is entered where the restart 
parameter specifies a checkpoint file that has been 
outdated by new requirements on the current version 
of the Simutator. This is usually caused by new 
requirements for control information and tables that 
are saved at checkpoint time. Memory and processor 
registers are toaded and unaffecteds only internal 
simulator control information such as run counts» 
breakpointss etc. are iost. 


6006 TERMINATED 
A terminal Interrupt condition has terminated the 
commande 


6007 ERROR IN LOADING OVERLAY 
An operating system or hardware probtem has 
prevented successful loading of a Simulator 
overlay. Notify development center support. 


6022 INVALID NAME FOR xxx PARAMETER 
The name quoted for the xxx parameter is not an 
acceptabie vatue. The user should double check the 
syntax of the command in question. 


6035 CPU INTERRUPTED AT P=xxxs STATE=yvyy 

This informative message occurs when a terminal 
interrupt condition is encountered during 
instruction simutation initiated by the run or. 
run ipp commands. The user may enter any Simulator 
command at this pointe The xxx is the address in 
the P register at the time of interruptions and yyy 
specifies the CP state at the time —- MONITOR or 
JOBe 
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6036 PPxx INTERRUPTED AT Pzyyy 

This informative message occurs when a terminal 
interrupt condition is encountered during 
instruction simutation Initiated by the run or 
run ep commands. The user may enter any Simulator 
command at this point. The xx is the number of the 
PP (decimal) interrupted and yyy is the address at 
the time of interruption. 


6048 INSUFFICIENT GR INCONSISTENT PARAMETERS SPECIFIED 
This “message indicates that parameters or 
combination of parameters specified for the 
preceding command are in conflict with the correct 
syntax of the command. The user should doubte check 
the syntax of the command in question. 


6052 CYBER £80 SIMULATOR Vxx LEV yyy (MIGDS REV 2) 

This is the Simulator banner message which indicates 
that the simutated environment has been estabtisheds 
and any Simulator command may now be entered. The 
xx indicates the current version cf the Simutator 
and ts increased by 1 with each SES Release. The 
yyy is the current tevel which is increased by 1 
with every new prerelease and SES Release of the 
Simulator. The z indicates the current hardware 
MIGDS Revision tevel with which the Simulator fully 
conformse 


6101 BAD LOAD FILE DIRECTORY ON xxx 
The file indicated by xxx is not the correct format 
for the load memory command. 


6102 NO BINARY TEXT ON xxx 
The toad memory command or toad pp memory command 
did not encounter any binary text on the file xxx. 


6103 CAN NOT LOAD MEMORY FROM xxx 


The toad _memory command was unable to write 
information from file xxx into simulated central 
memory. 


6105 BAD PP LOAD FILE DIRECTORY ON xxx 
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The file indicated by xxx is not the correct format 
for the toad pp _memory command. 


6106 PP BINARY TEXT ON xxx UNKNOWN 
The load pp_memory command encountered an unknown 
format on file xxx. 


6107 xxx IS NOT A PP LOAD FILE 
The file xxx is not a valid format to be toaded by 
the load_pp_memory command. 


6108 PP MEMORY OVERFLOWs xxx 
File xxx contains an excess of binary text for 
loading into simulated PP memory. 


6200 EXPECTING HEX VALUE FOR xxx 
This message indicates that an incorrect hexadecimal 
value was specified for the xxx parameters eg. an 
alpha other than a thru f was found in the value. 


6201 INVALID REGISTER NUMBER 
An illegal register number has been specified on the 
display_registers» change_register or 
display_memor y_indirect command. User should 
recheck syntax of command in question. 


6204 INVALID REGISTER NAME -xxx- 
The fttegal register name xxx has been specified on 
the tiast command. The user shouid recheck the 
syntax of the command in question. 


6205 REGISTER VALUE TOD LARGE 
A register vatue specified for the change register 
or change _pp_register command is too large to fit 
into the quoted register. The user should check the 
hardware description of the register to determine 
its size. 


6206 INVALID NUMERIC SIZE FOR xxx PARAMETER 
The vatue entered for the xxx parameter for the last 
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command is too ftarge for the parameter. The user 
should recheck the syntax of the command iin 
question. 


6207 INVALID ASCII PARAMETER SIZE 
A value entered as an ASCII string for a register or 
memory field for the tast command is too large. The 
user should recheck the syntax of the command iin 
question. 


6209 CYBER 180 ADDRESS TOO LARGE 
A value entered for a central memory address 
parameter for the last command was too targe. User 
should recheck the current Simulated memory 
configuration. 


6212 INVALID CYBER 180 ADDRESS 
The central memory process virtual address (PVA) 
specified on the last command was not transtatable 
to areai memory addressee User must verify that the 
virtual address transtation tables are set up 
correctiys ie. page and segment tables. 


6213 PAGE NOT IN REAL MEMDRY 

The tast command was submitted which required access 
to a CYBER 180 memory page that couitd not be found 
in real memory. The user should recheck the entry 
of the command in question and validate any PVA 
parameter vatue. The Simulator does not perform any 
implicit memory pagings and all PVA must transtate 
to real memor ye 


6214 ADDRESS SPECIFICATION ERROR 
The PVA specified on the previous command was 
iilegal because the sign bit (bit 32) in the byte 
number (BN) field within the PVA was found to be 
sete 


6217 CPU BREAKPOINT ENCOUNTERED AT P2xxxs STATE=yyy 
This informative message indicates that the CP 
breakpoint address previously entered by the 
breakpoint commands has been encountered.e. The P 
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register contents xxx for the state yyy at the 
Any valid 


of the hait is inctuded in the message. 


time 


Simutator command may be entered at this point, 


6218 CPU HALT AT Psxxxs STATE=yyy 


This informative message indicates that 
instruction Simulation has encountered 


the CP 


hait 


condition at the P register address specified by 
xxxs in. the state indicated by yyy (MONITOR or 


JOB). The user may enter any vatid 
command at this point, 


6220 PPxx BREAKPOINT ENCOUNTERED AT Pz=yyy 


Simulator 


This informative message occurs when a previously 
entered PP breakpoint address has been encountered. 
The PP number in which the breakpoint occurred is 


indicated by xx and the p-register address 


¥YYe 


Any valid Simulator command may be entered at this 


point. 


6221 PPxx HALT AT Psyyy 
This informative message indicates that 


the pp 


instruction simulation in the PP numbered xx has 


encountered a hatt condition at the P 
address specified by yyy. Any vatid 
command may be entered at this point. 


6222 INVALID VALUE FOR xxx PARAMETER 
The user quoted a value for the parameter 


register 
Simulator 


indicated 


by xxx that was unacceptable to the command. The 


user shoutd review the command syntax. 


622% xxx ~ FILE NOT LOCAL 
The file indicated by xxx specified on the 


previous 


command must exist as a ftocal file. The file should 


be ACQUIREd and the command reentered,. 


6228 EXPECTING POSITIVE VALUE FOR xxx PARAMETER 


The vatiue entered for the parameter indicated by xxx 


must be entered with a positive value, 
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6229 EXPECTING INTEGER VALUE FOR xxx PARAMETER 
The value entered for the parameter indicated by xxx 
for the fast command was invalid and must be an 
integers and not a name or string. 


6230 EXPECTING INTEGER OR STRING VALUE FOR xxx PARAMETER 
The vaiue entered for the parameter indicated by xxx 
for the fast command was not an integer or character 
string. 


6231 DESCENDING RANGE QUOTED FOR xxx PARAMETER 
The range entered for the parameter indicated by xxx 
for the last command was entered in the reverse 
orders, and must be entered in as an ascending 
fFangee 


6232 <STRINGD VALUE NOT ALLOWED FOR xxx PARAMETER 
The value entered for the parameter indicated = xxx 
for the last command cannot be a string value. 


6233 DUPLICATE VALUE FOR =-xxx- 
The parameter indicated by xxx was specified at 
feast twice on the previous command. 


6234 ADDRESS RANGE CANNOT SPAN SEGMENTS 
The range of PVA's specified for the SPY option of 
the ON command must be within the same segment 
number. 


6301 PP NOT IN CONFIGURATION 
The pp_number parameter value for the fast command 
specified a PP number that is not inctuded in the 
simulated CYBER 180 hardware system. The user 
should use the display_info command to determine the 
numbers of the PPs in the configuration. 


6302 PP NUMBER NOT QUALIFIED - VALUE REQUIRED 
No value was quoted for the pp _number parameter § for 
the last command. Alsos there is no current 
pp_number parameter qualification. This parameter 
is only optional if it has been previousiy qualified 
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by the quatify reference command. The user must 
either qualify the pp _number or enter it with each 
commands, 


6303 ALL PPS ARE OFF 
The run lpp command was entered with all the PPPs in 
an off state. The user should use the on command to 
turn on the PPs which are to be simulated. The 
display_info command gives the on/off status of all 
the PPs,. 


6304 CPU IS OFF 
The run command was entered with the CPU in an off 
state. The display_info command can be used to 
inspect the on/off status of the CP and the on 
command can be used to turn it on for instruction 
simulation. 


6350 - 6399 
See the Simulated NOS/VE Program Interfaces ERS. 
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4.0 APPENDIX A. -_SAMPLE_SIMULATOR SESSIONS 
The following sample Simulator sessions give some 


representative examples of Simulator command usages Some 
command output lines may be truncated due to fine tlength 
limitations of this document. 


4.1 SAMPLE_SESSION #1 


This sample session is an example of a user interested only 
in CPU stimulation. Most of the CPU commands are inctuded at 
feast once in this examplte. The format of the trace output 
written to file SESSMTF as a result of this session is shown 
under the TRACE command description. 


4sesesim180 rsemtrck 


? 


~~ ww HO od 


Oo 8D od 90 


** [T SM 6052: CYBER 180 SIMULATOR V6.5 LEV 127 {(MIGDS REV S) 
display_memory fba=300004030(16) rc=4 am=pva exc=job 
SEGMENT= 0003 
00004030 00241022 22200000 00003333 55550000 as 33 UU 
00004040 00000012 00120000 00000000 02424200 BB 
help change_memory 
CHANGE_MEMORY FIRSTLBYTE_ADDRESS= Pl BYTE_COUNT= P2 
REPEAT _COUNT= P35 MEMGRY_VALUE= P4 
EXCHANGE= P5 ADDRESS_MODE= P56 
CM FBA® Pl» BC® P25 RC= P3yn MV= P4_a EXC= P55 AM= PG 
quatify_reference am=pva exc= job 
change _memory fba230000403a(16) mv=3456(16) be=2 
display memory fbaz=30000403a(16) bce=2 
SEGMENT= 0003 
0000403A 3456 4V 
display_register x=8 
X¥8 = 0000 0000 0000 0000 
change _register x=8 xv233(16) 
‘defines tempckx! 
checkpoint fn=tempckx 
run 6 display 


M 000011F8 80070011 ENTE X7=0000000000000011 
M OOOO11FC 800890022 ENTE X8=0000000000000022 
M 00001200 0200 EXCHANGE 


RMA=00000580 0000800000001202 .. 
J 00004000 9400006C BRXEQ 
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J 00004008 94000062 BRXEQ 
J 0000419C 3053 ENTP X3=00000060000000005 
trace fimits=100003000(16)..1L00004fFFFI16) 
breakpoint address2=33c¢c8(16) 
disptay_info | 
QUALIFIERS: ADDRESS_MODE= PVA EXCHANGE= JOB PP= UNQUAL 
FILELNAME= UNQUAL ODBUG_LFILE= UNQUAL 

LAST_CP_RUN_COUNT= 6 TOTAL= 9006 
LAST LPP RUN _COUNT= 0 TOTAL= 0 
CPLTIMING OFF 
CONFIGURATION: CPU PPOO PPO1 PPO2 PPO3 PPO PPOS PPOG PPO? 
STATUS: ON OFF GFF OFF OFF GFF OFF OFF OFF 
BRKPTSREF XP JOB 

ADDRSS 000 0000 33C8 

REMAIN 9999 
TRACE:REF XP JOB 


LIMITS 001 0000 3000 
001 0000 4FFF 
run 
** T $M 6217: CPU BREAKPOINT AT P=0000 BOOO 0000 33C8» STATE=J0B 
display _exchange_package 


P9000 8090 6000 33C8 MCR=0000 UCR=0000 
MDW20000 0000 0000 6000 MM=FFFF UM=FFFF 
UTP=0000 0000 90000 VMID= 6) UVMID= 0 

TPzB000 0000 3£10 TE= 0 LPID=00 
DLP20000 0000 0000 DM=00 01200 
$TA=0000 3338 $TL=0000 LRN= F 

KC=0000 0000 KM=0000 KCN= 0 
PIT=FFFF FFFS5 CFF 0 OCF= 0 
KEF= 0 PND= 0 BC=0000 0000 
MDF=0000 

display_register s={ss» jos) a=0..23 exc=mon 
$$2=0000 0000 0000 0008 JPS=0000 3£&60 
AO = B002 0000 2718 Al = B002 0000 2718 
A2 = B002 0000 2718 A3 = BO002 0000 2678 


display _memory_indirect s=jps am=rma 

ABSOLUTE 0000 

O0003E60 0000 B000 0000 33C¢8 3 
transftate_pva a=200002718{16) exc=mon 

RMA= 0001 5418 

remove_trace 


remove _breakpoint 


run 750 
display register (psss) 

P=0000 BO000 0000 5280 §$=0000 0000 0000 0008 
bye 


REVERT. END $1M180 
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4o2 JAMPLE_SESSION #2 


This example shows a user interested only in two concurrent 
PP simulations and no CPU simulation. Most PP oriented 
commands are used in the exampte. The format of the trace 
output written to SESSMTF is shown under the PP_TRACE command 
description. 


/sesesim180 

** I SM 6052: CYBER 180 SIMULATOR V6.5 LEV 127 (MIGDS REV $) 

tacquiresppbinasppbinb! 

load _pp_ memory fn=ppbina pox3 fwae1011(8) 

change _pp_register pp=3 regs=p vals=260(8) 

disptay_pp_register pp=3 

03D P= 0260 A= 000000 

qualify.reference pp=3 

change_pp memory »»sfwa=3300(8) mv=5555(8) rco=10 

display_pp_memory »»sfwa23300(8) rc=13 

PPO3 

3300 005555 005555 005555 005555 

3304 005555 005555 005555 005555 

3310 005555 995555 000000 000000 

3314 002203 RC 

on pp=3 

qualify reference pp=4 

load_pp_memoryssfn=ppbdinb 

pp breakpoint pp=3 address=7710(8) f=1 

po_tracessilimits=1000(8)..2000(8) 

on pp=4 

display_info 

QUALIFIERS: ADDRESS_MODE= RMA EXCHANGE= UNQUAL PP= 04D 
FILE_NAME= UNQUAL DBUG_LFILE= UNQUAL 

LAST_CP_LRUN_COUNT= O TOTAL= 0 

LAST _PP_RUN_COUNT= 0 TOTAL= 0 

CPLTIMING OFF 


oO > od oO 


HD Oe) od 


TO oO OD 02 9 


CONFIGURATION: CPU PPOO PPOL PPO2 PPO3 PPO PPO5 PPOH PPO7 P 
STATUS: ON OFF OFF OFF ON ON OFF OFF OFF 
BRKPTZADDRSS 7710 
REMAIN 1 
TRACE2LIMITS 1000 
2000 
? help off 
OFF PPLNUMBER= P1 CPU CP_LTIMING SPY 
OFF PP=z P1 CP CT SPY 
off cpu 
qualify_reference pp=unqual 


~ 
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eee Ee EE PSE PERE PEEP PP, E REPRE PRE EERE RPE ERLE 2 PRE FR 2 2 SDE Be De, EB, oe Be ce Rel 


run cpp 100 

remove pp_trace 

run pp 

** JT SM 62203 PPO03 BREAKPOINT ENCOUNTERED AT P=7710 


remove pp breakpoint pp=3 


checkpoint fn=saveit 
bye 
REVERT. END S$IM180 
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500 APPENDIX.8_=_SAMPLE_SPY_QUTPUT 


The following is a sample “SPY™ output {see on and off 
commands) for a CPU run of 10000 Instructions with SPY timits 
2=0a00000001000(16) = 4. 06b00000002000{16) and an exchange 
designator exc=J08. 


Counts for the various range "bins" are oniy incremented 
when the P-register matches the exchange designator - in this 
case J08. This explains the difference between the total run 
count and the total sampfe counts i.ess 2774 instructions in 
MONitor mode. 


The actual SPY output is formatted for a wide printers so 
columns 50 ~- 114 were deleted to fit it into this ERS. Alsos 
approximately 90 fines were deleted to keep it somewhat 
short. 


P REGISTER SAMPLES FOR SEGMENT OA» BY? 


SAMPLES BELOW RANGE 00000160 
SAMPLES IN RANGE 00001850 
SAMPLES ABOVE RANGE 00005216 
TOTAL SAMPLES 00007226 


BYTE OFFSET. 


O68 OO 6H 42H 46H SH 4H HE wh ©O8 OH OH BE 


eh OS we BH HE DBO 26 2H 284 6H 6H BO BH SE 4H 2H OH FO 4H Of 4H Ge Be we 


0200 10.00 20200 100.00 
+ + + + 
SO AP LP OD EN SED A OD AD ED SE OD ER LD ED A OD ee § ee eee ee eee 
BELOW 00001000 I** * ° H eI 00000160 
00001000 - 00001018 I ° ° : I 00000000 
0000101C =~ 00001037 I ° ° H «I 00000000 
00001038 - 00001053 =I ® ° ; eI 00000000 
00001054 - OO0O01L06F I * ° : eI 00000000 
00001070 - 00001088 iI Py * : »I 00000000 
0000108C - 000010A7 TT * ° H «I 00000000 
000010A8 - 00001003 iI ° ° ; eI 00000000 
000010C4 -—- OOOOLODF I e e H eI 00000000 
QOOOLOEO - OOQOOLOFB I ° ° ; eI 00000000 
OOOCLOFC ~ 00901117 I ® ° : eI 00000002 
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00001118 - 00001133 I ° ° + 3 eI 00000008 
00001134 - OOO0114F I ® ° + 3 «I 00000007 
00001150 - 00001168 I * * ; 3 eI 900000008 
0000116C —- 00001187 I * ° He eI 00000007 
00001188 - 000011A3 I ° ° : 3 eI 00000008 
OOOOLLA4 - OQOOOLIBF I e ® 3 3 «I 00000007 
000011C0 - 00001108 I * ° ; 4 eI 00000007 
OOOO011DC - OOOOLIF? I * ° : 3 «I 00000007 
OOOO11FS - 900001213 TI ° * ; 3 eI 900000008 
00001214 ~- 0000122F iI ° ° ; 3 eI 00000005 
60001230 - 00001248 I ° ° 3 3 oI 00000005 
0000124C - 00001267 iI ° ® + 3 I 00000007 
60001268 - 00001283 I ° ° ; 3 eI 00000009 
00001284 ~ Q0000129F I[*** ° * ; 4 «I 00000272 
000012A0 - 00001288 [**** ° ° > 3 I 00000360 
000012BC = 000901207 T1*** ° * + 4 eI 00000258 
60001208 - 000012F3 I*** ® ® ; 4 eI 00000234 
000012F4 ~- 0000130F I ° ° ; 3 eI 00000056 
00001310 - 0000132B I* ° * > 3 oI 00000096 
0000132C - 00001347 I ° ® ; § «I 00000008 
00001348 - 00001363 I * ° ; 3 eI 00000008 
OOOOLECO = 00001E1B I ° ° ; 3 eI 00006000 
OOOOLEIC - 00001£&37 I ° * ; 3 eI 90000600 
OOOOLE38 - QOODLE53 I * * ; 3 eI 00000000 
OO001E54 - QOOOLESF I * * ; 3 eI 00000000 
OOOOLE7O - QOOODLESB I ° ° $$ «I 00000000 
OOOCLEBC = OOODLEAT I ° ° : 3 eI 00000000 
OOOOLEAB ~- OOOODLEC3 I * ° He eI 00000000 
OOOOLEC4 =—- OOOOLEDF I ° ° + 3 »I 00000000 
OOOOLEEO - OOODLEFB I ° e ; 3 eI 00000000 
OOOOLEFC - OGOOLF17 I ° ° : 3 eI 00000000 
O00001F18 - 00001F33 I * e + 3 eI 90000000 
OOOOLF34 - OOOOLF4F I ° e ; 4 eI 00000000 
OOOO1F50 - OOOO1F6B I ° ° + 3 eI 00000000 
OOOOLF6C ~- OOOOLF3S7 I ® * + 3 «I 00000000 
OOOO1LF8B8 - OOOOLFA3 I * ° : 3 eI 00000000 
OOOOLFA4 - OOOOLFBF I * ® + 3 eI 00000000 
OOOOLFCO - OOODLFDB I * ° + 3 «I 00000000 
OOOOLFDC =~ OOOOLFF? I ° e + 4 eI 00000000 
OOOOLFFB =—- 00002000 iI ° ° ; 3 eI 00000000 
ABOVE 00002000 ai na adea babe abuebaadied: H el 00005716 

Oe ae tO 00 ND OD EE ES I OD A Se ne we : : ‘Ae i te a te ae anew ca 

+ ; 3 + 

00 i000 50.06 ; 3 100.00 
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